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47 Human Secreted Proteins 
Field of the Invention 

This invention relates to newly identified polynucleotides and the 
polypeptides encoded by these polynucleotides, uses of such polynucleotides and 
5 polypeptides, and their production. \ 

Background of the Invention 
Unlike bacterium/which exist as a single compartment surrounded by a 
mexnbrahe, human ceils and other eucaryotes are subdivided by membranes into many 
functionally distinct compartments. Each membrane-bounded compartment, or 
10 organelle, contains different proteins essential for the function of the organelle. The 
cell uses "sorting signals/' which are amino acid motifs located within the protein, to 
target proteins to particuriaf celifiW . 

: One type of soWng sigfiall, called a signal sequence, a signai peptide, or a 
leader sequence, directs a class of proteins to 
15 reticulum (ER). The ER separafes'the m^mW^e^boMded jprateins from ^1 other 
typesofrproteiris; Orice localized to the mi, fcotii groups; of prdteihs cdri be further 
directed to another Qi^eHe efllea the Gdl^ 
the pro^ins^to veisicles^incli^ 

T^dihe other ^anelles. ^ >^ • ^ I ix i? zvyysx^r ' •"• A:d:r.-y«&t\ >■■ '. ■ 
10 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane krid releise their contents into the 
extracellular space - a process called exocytosis. Exocytosis can occur constitirtively 
or after receipt of a triggering signal. In the latter case, the proteins are stored in 
25 secretory vesicles (or secretory granules) until exocytosis is triggered. Similarly, 
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proteins residing on the cell membrane can also be secreted into the extracellular 
space by proteolytic cleavage of a "linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins 
include the commercially valuable human insulin, interferon, Factor Vm f human 
growth hormone, tissue plasminogen activator, and erythropoeitin. Thus, in light of 
the pervasive role of secreted proteins in human physiology, a need exists for 
identifying and characterizing novel human secreted proteins and the genes that 
encode them. This knowledge wilj allow one to detect, to treat, and to prevent 
medical diseases, disorders, and/or conditions by using secreted proteins or the genes 
that encode them. 

Summary of the Invention 

The present invention relates to novel polynucleotides and the encoded 
P°tyP?Ptf 4*?s. Moreover, the present invention relates to vectors, host cells, 
antibodies, and recombinant and synthetic methods for producing the polypeptides 
;^4poI)muplTOtiilps. Alsp proyided are diagnostic methods for detecting diseases, 
*?v!m£*?. ™%™???$£ 0 ^&}f$& x 9 P°?yp?PM4es, and polynucleotides, and > l 
.^erapeutic metoqck; for treating su^ The 
invention further relates to screening methods for identifying binding partners of the 
polypeptides. .... . . y u . r ., ,,, >; . 5 . - • 

Detailed Description 
Definitions - 
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The following definitions are provided to facilitate understanding of certain 
terms used throughout this specifications 

u In the present invention; "isolated" refers to material removed frorn its original 
environment (e g;, the natural environment if it is hatiirally occurring), arid thus is 
5 altered "by: the hand of man" fnbm its natural state. For example, ah isolated 
polynucleotide could be part of a vector or a composition of matter, or could be 
=• contained within a cell; and still be isolated" because that vector, composition of 
matter, or particular cell is not the original CTVironnieffit of the ^l^ri&ieoticfe? The 
termtfisolated^does not refer to gendrmclwr cDNA libraries; whole cell total or 
10 mRNA preparations;^ 
-electrophoresisand t™sferre 
. . rni i preparati ons or other cbmjpoSitions v^ere^tlte aH demior&trates lib di stiri^itiShing 
features of the polynucleotide/sequences of the ; ; v ;i 

15 In the present invention, a "secreted" pio^Kfcfciti 't^^^uMx^c^blc 

jbf being .directed to the ER V secretory vesicl^^ a reS ult of 

A>>asignahsequenc^ as well as tho^ 
^itriout-necessarily cohtairiihgia Signal ^querice^ If ^e ^c^& pfefcin is^ased 
into ih-e3x^ jfrdtSrtea^^ 
20 >f^produceta^ 

m&haiusmMncludfaj^ 

i ; Invspecific embodiments, the jroiyniicieoti&s of -ye^h^tic^W'^iS^t'lS, 
at Ieast30;.at least 50 f atileast 100^^^ 

continuous nucleotides but are less ; WanW ajual to 300 kb; 206 'iti'/WW^WM. 15 
25 kb, 10 kb, 7.5*b*S*t*i2LSia^ 

-•polynucleotides of ^the invention comprise aporti^ 
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disclosed herein, but do not comprise all or a portion of any - intron. In another 
embodiment, the polynucleotides comprising coding sequences do not contain coding 
sequences of a genomic flanking gene (i.e., 5' or 3' to the gene of interest in the 
genome). In other embodiments, the polynucleotides of the invention do not contain 
5 the coding sequence of more than 1000 % 500, 250, 100, 50, 25. 20, 15, 10, 5, 4, 3, 2, or 
I genomic flanking gene(s). 

As u$ed herein, a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone 
deposited with the ATCC. For example, the polynucleotide can contain the • 
10 nucleotide sequence of .the full length cDNA sequence* including the 5'i and 3* n a 
untranslated sequences, the coding region, with orjyithout the signal sequence^ the 

,Wf9P :. j P^PPWjSSft-as > YfsP as fragments, epitopes* domains, and variants 
of the nucleic acid sequence, .Moreover, as used herein, a "polypeptide" refers to a 
molecule having the translated amino acid sequence generated from the 
15 polynucleotide as broadly defined. !i; 

In tfic pre^nt invention, the full length sequence identified as SEQ ID NO:X 
° ften iSff^J^f? overlapping sequences contained in multiple clones (contig 
. »^y« s )-. : . A. $p^nt^ti\& clone .containing all qr-most of the sequence for SEQ ID 
«. Collection 4 n JfiXXZp> As 

L shown in TMe I, e^h clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number, ^TT^^ ATjCC is located at. 1 0801 University Boulevard,^ 
,^^as, Virginia ,20,1 : Jl 0-22(}9, USA r; The ATCC deposit was made pursuant to the 
terms of {he Bii^pest Treaty on. the intemaUonal recognition of the deposit of i 
: ipicrooiBM|?ms for purposes of patent procedures - : . ; . , .-rK , 

* A "polynucleotide" of { the present invention also includes those i ' 

polynucleotides capable of hybridizing, under stringent, hybridization conditions, to 
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■sequences contained in SEQ ©NOfXv the compleriient thereof, or tht cDNA within 
the clone deposited with the ATCC. "Stringent Kyliridizattoh conditions" refers to an 
• ...-.< overnight incubation at 42 degree C in a Solution coinpnsing5b% fornwmide^Sx SSC 

(750 mM NaGI, 75 riiM trisodiurri citrate), 50 ftiM sodium phosphate ^pH 7.6)^ 5x 
5 , Denhardt's solution, 10% dextran sulfate, and 20 #g/mf dehiture'd, shared salmon 
sperm DNA; followed by wasmng the Attain OL'ixS^ 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of me present invention'^ 

Changes in me stringency of hybridiMtioh airid signal detedtib^are'pnmanly :<i 
10 accomplished through me . mariipul^ H 
percentages of foiroanude result iii iowered stringency); 'salt ^cdnmtio^ or 1 '* ' 
fcmpCTamrey;Itar«xam^ 
, s incftbation at=37 degree C in k 
0.2M NaH 2 P0 4 ; 0.02M EDTA; P H7i4). 0;5#SI>S, 30'taftnamidef ffi 'upf" 
15 salmon spenn-'blocldng DNAjTo 

0. 1 % SDSaKJ^mtioniatotachie^ven IbWerW^e^^ls'hW p^rfdnkeiT 
fblldwing.stringeht hybridization bati ^m^mS^M^M^S^U^t 
. ■ SSC). }n -vJahnv A .•.•.Krf/;!?i-3c.- ro!.<2 ;>..-^s-:> Sj:-u<ij«o bus fc93«d.b. , J.r<s!«tJht .viqitiSAa 

20 inclusion and/or substitution- 6Palfernate ! feldclKihf reag'ents^etf'^ luppress" r!, * riv ' 
backgroundin hybrimzatibn experi^ 
Denhardt's.reagenWBLOTTGrheparinfderi 

cpmmerciallyayailableipWprie^iyformW Th^mcfifciolri of ^pcffic" moc^rig 

reagents may ;reqmre mbdificatto 

due to problems with compatibility^ 0 '" 4««nw- - ri y-»m\ i^ors-.imt^s'.Moq ; c 

>v#fi ii(.i>n-.;.'-i:?.;-! vmse-:, fi,ii.irf.h::-?i0 ?sw)t>&;at«bom Hau£ ./>.- ••<••.} ?«" *f-vo«> ■ 
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Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 
as any 3', terminal polyA+ tract of a cDNA shown, in the sequence listing), or to a 
complementary stretch of T (or \J) residues, would not be included in the definition of 
"polynucleotide,;' since such a polynucleotide would hybridize to any nucleic-acid 
5 ,??! e< r l ^. e J^»^nin« a P°'y (A) streteh or the. complement thereof (e.g., practically 
any double-stranded cDNA clone generated using oligo dT as a primer). 

The polynucleotide of the present invention can be composed of any 
ic J^!^^" 0 ?^^^" ^y^]^P^\^^r»hiqh taay be. unmodified RNA or 
DNA iFor e^Pic^poIynucleotides can be composed of 

10 single- and ; ^ubl^ T ^n^DHA, ^J!i *atis a inixtiireiof single- and double- : 
stranded regions.^ngle- .an^.d^uble-stranded RNAv and RNA that is mixtureof -c, 

dngI * "if? nr.- ^^^^^ f?rSR3 s . hybfid ( inqlecules comprising DNA. and;RNA 
,. ?^W9J?,^«cal}y,.d^^ 

^o^"^^^"^. Iptim- . Jn addjtion,the pplvnucleotiae (an be composeaof . 
15 triplerstrandedregjo,^ , u r 

polynucleotide nwy als^^ bases or DNA onRNA 1 

j^f^f^^nM^^l?^ f?T<°the T reasons; •'Modified^bases^nclude'.i for 
example, tritylated bases and unusual bases such as inosine. A variety of >■' .' '■■ 

I'^if^S^f^M^fWSM^J^^ J*^r ; pplynucleotide;i;embraces 

20 chenucally,. enzym^ , M 1!OI ,j.. u . v ; , ■ 

:• ^ 1 
joined to ^. f^J^f^p^pm^^ mpf^R^ peptide bopds, i.e.., peptide s 

%?*%™J™iW' ^XS^SMfP Jhe^Ogene-encoded amino acids. 

%G$&f$$& n^y i be.mqdjfi^,by.ej^ iiwwsa 
25 posttranslational processing, or by chemical modificatipi^jtechniques which are well 
known in the art. Such modifications are well described in basic texts and in more 
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detailed monographs, as well as in a voluminous research literature.; Modifications 
can bccur anywhere in a polypeptide; including the peptide backbone; the amino acid 
side-chains and the amino or caHxJxyrterminil' It will be appreciated that the-sarhe 
type ' of modification may be present in the same or varying degrees at 'several sites in 
5 a given polypeptide. Also, a given polypeptide may contain rriariy types of 
modifications. Polypeptides ma^^^ 
; ; ; ubiqui tination arid they may be cyclic, with 6r without branching;* Cyclic; Warfched, 
and branched cyclic polypeptides may result 'from po&tr^slatio or 
may be madefy synthetic methods. "Modifications include aCerylatibh; acylatibn, 

10 ADP-ribosylation, amidation, covalent attachment "of flaviri^cbvalerit attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent 
attachment of a lipid or lipid derivative, covalent attachment of phosphotidyl inositol, 
cross-linking, cyclization, disulfide bond formation, demethylation, formation of 
covalent cross-links, formation df^ 

15 -a ^gamnte^ auichor formation; hydrbxylaition, A ' : 

iodination; metHylation, myristbylatiohv oxidat 
phosphorylaitiOTrp 

l- 'r^A^kteB^didoh^f amino acrd£tb proteins -such as a^giny iatioh; and ubiqui tination. 
(Setter inskhifc; 
20 2nd?Etf.ymvEi^ 

POSimA3STSEATIONA^ 

Johh^n^^i^Acadefriic Press} New^ York, pgsv 1-12 -(1983);' -Seifter eY al ;'Meth ; •■ 
Enzymol482:626-646 (1990); -Rattan et'ai;; 5 Anri'NY AcadSci 663:48-62 (1^2):) 
s;o \q $SEQ lD#©:X Bi Sfei* to a^pdlyhuclebticle *equerice while "SEQ lt?N<3: Y" 
25 b'refef^^ by an integer specified in 

Table*:* ^-v/; / -naf--... >,m.Sl ■ .;>•>-. l l~ f -»:iv.' ! " : -;v: ;.-ifv^i/? 
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w A polypeptide haying biological activity" refers to polypeptides exhibiting 
activity similar, but not necessarily identical to, an activity of a polypeptide of the 
present invention, including mature forms, as measured in a particular biological 
, > assay, with or without dose dependency. In the case where dose dependency does 
5 exist, it need not be identical to that of the polypeptide, but rather substantially similar 
to the dose-dependence in a given activity, as compared to the polypeptide of the 
present invention (i.e., the candidate polypeptide will exhibit greater activity or not 
« about 25-fold less and, preferably, not more than about tenfold less ^ 

activity, and most preferably, not more than about threefold less activity relative to 
10 :> P?|yP c Pt! dc of the present inventipn,) *^., v .,. ; - - ■ ,-.;-/ a - 

i^Mvo , /r~'::f?vn -<o f • ; ;• \ y.v t _ •..•: 7 i i;;,' . • ..*•■: ' 

Polynucleotides and Polypeptide n f the Imentfan 

4 FEATURES OF PROTEIN ENCODED BY GENE NQ: 1 il: ? 
15 ..,.>Vfc translation productof this gene shares sequence homology with Maguin- 

u :LW d } Maguin ; 2 A (see QenBank ^cc^sions:AApp456S and AAD04567; all<. ; 

20 (M^QUK's). MAOUK prp^i^^o^tut^^ relatively new family of proteins- v.: 
^^Mfie^jstnictural components ; of epithelial tightiunctions, neuromascular \ 
J^^pn s ?^ c MEPnrt?yn?pses* and also .as.cdU signaling proteins in multicellular 
; 9^?!^P. c CTmWned^to from recent bi^hemical and genetic analyses of j 
.^mb^e-assodatedjguan^ tight junction proteins 

25 .a- c JWPJSy are.also localized at 

the plasma membrane of other cell types, including erythrocytes, where they • 
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contribute? to cpll shape maintenance. MAGUKs function mainly by binding directly 
to the cytoplasmic termini of transmembrane proteins as well as to other signal 
transduction proteins. They appear to hold together elements of ihdividu^ signali 
Pathways, thereby contributing to the efficiency and specificity df signaling ! 
5 - ; -v ^ ^^^MPns w hile simultaneously maim 

plasma irombrtoe, .Based on< the sequence similarity, me translatidn product of this 
gene ^ e *P^ tec * '9 ^^ # l least some biological activities with Maguih^l and 

10 pathways. Q^eMctivities are known in the art, some of which w descnbed ^ • 

els^ter^hemn,.;., *, ? ..jOf.rw.^lfv;-^*?^ v.. awriettv*^ 

^fe f 3WH? ■M*^# n ^^^1*4t«ene hasalso been found to be ekprcsse^ in Wth 
central and peripheral nervous system tissue. ^ v. v '1; 2 v;»; .:.-..»'■ ■•-m •■'i!;yo- • 

15 i of the in ventiorrSre useful as" 

reagents f% differ^ >■« 

i^ e ::P#^ 

tissues or cells, particularly ^>f the .colon and gastrointestinal tfacld/ e>#ressibn' 

tissues pr c^ll types;(e,g., cancerous and wounded tissues) of bodily 
lymph, ser^. c plasma, urine, jovial fluid and spinal^ 

sample taken from an individual having such a disorder, relative to the^tfini^ene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
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individual not having the disorder. The tissue distribution also indicates 
polynucleotides and polypeptides corresponding to this gene are useful for the 
detection, treatment, and/or prevention of neurodegenerative disease states/ 
behavioral disorders, or inflammatory conditions. Representative uses &re described 
5 in the H Regencration ,# and "Hyperproliferative Disorders 1 ' sections below, in Example 
11, 15, and 18, and elsewhere herein. Briefly, the uses include; but are hot iirnited to 
the detection, treatment^ and/or prevention Of Alzheimer's Disease; Parkinson's 
^Disease, Huntington 9 & Disease, Tourette Syndromes meningitis, eiicephalitis^' " V 
demyeHnating diseases, peripheral neuropathies; neoplasia, traiima, cbnge^^ lT: 
10 malformations, spinal cord injuries, ischemia arid infarction, aneurysms, * 

hemorrhages, schizophrenia, mania, dementia, paranoia, obsessive c6m^lsive ' r; 
disor^r,, ^pression, .panic ^ disorder, learning disabilitiesv ALS, piychoses, autism, 
and altered behaviors, including disorders in feeding, sleep patterns, balaiiceV and 
perception. In addition, elevated expression of this gene prodin%i^dM^flw' 
15 brain r indicate,sjt r plays a role in normal neural function 1 . Potentially, this feene product 
is involved in synapse; fpnnation; neuron 

^^JPSSSSW* fflT. neuronal differentiation or survi vail Furthermore, the proteiif majP 

M??4 to determine. biological activity;: to raise antibodies; ^tissue ^ttarkers? to 
i * a gf& ?9gnS** rMgands pr receptors; toMentify agents that modiiiate ffieir mferacldns, 
20 i9r^*fton- to ils.^use^Sia .nutritional supplement:' Protein, as well as; antibodies 0 " 
f protein may show utility as a tumor riiafkerMd/or } 

i ^M!?R* e rapy r targets forthe above listed tissues.' Preferred poly^ptidek bf the 
present Jnyen{ion comprise immunogenic epitopies shown in SEQ ID NO: 62 as ; > 
*9&^^&J&Wy^ Phe-92 tal^l03.;Polynucledti^ vl 
25 polypeptides are also provided, c .: \. ■ ss? 
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The tissue distribution diagnosis and treatment of colon cancers or cancers of 
Gastrointestinal system. In addition, the gene product can be used directly or as a 
therapeutic target for gastrointestinal ailmahts or diseases, including congentical 
disorders, infections. 'diverticular diseases, inflammatory bowel diseases, radiation 
5 entercolitis, neoplasms, malabsorption, ulcers etc. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ IDNO:H and may have been publicly available prior to conception of 
. . .. . % present invention. Preferably, such related polynucleotides are specifically 
) excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordinglyi preferably excluded froni the present invention are brie or 
, . polynucleotides comprising a nucleotide sequence described by the general 
formula .of a-b. where a is any integer between 1 to m 

integer of 15 to 1766* where both a and b correspond to the positions of nucleotide 
15 residues shown inSEQJD NOrll; and where b is greater than or equal to a + 14: 

I^T]LJRES Of P^QTEIN ENCODED BY GENE NO: 2 \ - 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: AAPDGGTMSSSGGAPGASASSAPPAQEEG (SEQ ID NO: i 13). 
!0 Polynucleotides encoding these polypeptides are also provided; The pbiypeptide bf 
gene has been determined to have a transmembrane domainal about aniiho acid 
position 43 - 59 of the amino acid sequence referenced in Table 1 for this gene: 
Moreover, a cytoplasmic tail encompassing amino acids 60 to 108 of tHis protein has 

P^uct of this gene shares structural features to type la membrane proteins: 
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This gene is expressed primarily in uterine cancer and neuroblastoma, and to a 
lesser extent in fetal brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, uterine cancer and neuroblastoma. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders* pf the aboyetissues or cells, particularly of the immune, expression of this 
:S^ ^, si 6nificMtly higher or lower levels may be routinely detected in certain 
tissues or cell.types (e ? g., reproductive, neurological, cancerous and wounded tissues) 
°r i^pSX-flVfr C c ?g*. lymph, serum, plasma, urine, synovial fluid and spinil fluid) or 
another^ tissue or cell sample taken from an individual having such a disorder, relative 
tojjie standard gene expression level, i.e., the expression level in healthy tissue or 

fr P?i an individual not having the disorder; Preferred polypeptides of the 
present invention comprise immunogenic epitopes shown in SEQ ID NO: 63 as 
residues: Arg-87 to Leu-100. Polynucleotides encoding said polypeptides are also 
provided.^ , :?vV ^.:.:n rtf .3 ?'■:!: ^ * • ■» ■■■ ; ; 

' ;iT^M?^ that 
polynucleotides and polypeptides corresponding to this gene are useful for the ■ 
f!!??PJ?5 ^^Of treatment pf .uterine cancer and neuroblastoma, as well as cancers of 
other ti^sue^ where expression has been indicated. Moreover, thb expression within 
^life^ cells indicates this protein may play a role in 

*^!?8« ,a tion of cellular division, and may show utility in the di^gridsiX trea^rtieiit, 
and/or prevention ofdevelopmental diseases and disorders; including cancer; aiid w - 
other proliferative conditions. Representative uses are described in the 
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"Hyperprolifcrative Disorders" and "Regeneration" sections below and elsewhere 
herein. Briefly, developmental tissues rely on decisions involving cell dif&reh&tion 
and/or apoptosis in pattern formation. Dysreguiation of apoptosis ban result iri 1 ^ 
inappropriate suppression of cell death, as bccurs in the development of ^im6 dancers, 
5 or in failure to control the extent of cell daath, as is believed to occur in kcquired 
immunodeficiency and certain degenerati ve disoniere; such as spiiial muscul^ U:i 
atrophy (SMA). Alternatively, this gene product may be involved in the pattern of 
cellular proliferation that accompanies early embrydgenesis. Thus, 'aSefram'" a; r:r;< 
expression of this gene product in tissues - particularly adult tissues -- may correlate 
10 with patt^s of abnoimaltcellular proliferations-such as found in varibuk caiite^ 
Because of potential roles in proliferation and differentiation, this gene product may 
have applications in the^It fbr ^ 

may ; also act as:a morphogen to control ceU and tissue type specification: Therefore, 
the polynucleotides and polypeptides of the present invention are useful in Mffitifc 
15 detecting, and/or preventing said disorders and conditibhsVin addition td duSert^i " 
of degenerati ve conditions. Thus: this protein may modulate apoptosis or tissue 
differentiation and is useful in the detection, treatment, and/or prcvenuon W 
degenerative^ ajseas&^e prirtem is ; u^ful In 

modulatingjhe immune response to aberrant polypeptides/ as \%Syixik in 
20 proliferating^ can alsb bd ^ed to gaWnbw 

Jnsightintp the re * :h 

prqtein may also be used *o detennin^ biological activity, t^ 

mai^^tp isolate cognate ligands or re^ 

infractions, in addition to its use :as a nutritional suppfeme^ 1 - 

25 antibodies ^rcctcd^against th^ protein may^ 

imirainotherapy -targets- fdrthe above Jisted 'tissues^ " yu -vr- : cr:-:^ 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences arc 
related to SEQ IP NO; 12 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
^ e -£! u fk ■* fr° m * c sco P G . of fat present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 

polynjacl^otides comprising a nucleotide sequence described by the general 
formula of a-}>, where a is any integer between 1 to 2653 of SEQ ID NO:I2; b is an 
jpteger of 15 to 2667, where both a and b correspond to the positions of nucleotide 
10 rescues shown in SEQip NO:12, and where b is greater than or equal to a + 14. 

i^XTJJ^ES. OF PROTEIN ENCODED BY GENE NOr 3 >; 

. ? The tramslAtipn product of this gene shares sequence homology with K- - :} 
^yp^^S 1 ^?? 1 ?^ {9P£4)> which is thought to be important in the control of cell 
15 division and growth regulation^ ■ > , .?r v-,; ■ -. » i 

Jj hi ? S? ne is ^expressed primarily in macrophages and monocytes, and to a 

Th^Eplft ^X^JI^^^nd polypeptides of the invention are tiseful as j) 
reagents for ^er^njtial identification of ; the tissue(s) or cell type(s) present in a > 
20 '/^°!S§^ASP?¥? ^f* fcS diagnosis of diseases and (conditions which include; but are 
not l W}f$. ^iHffiWTO^^ immunodeftcienhy; tumor 

autp-irnmunities, cancer, metastasis, wound healing, 
.?"^™^» ^H^ e - c ^ and other hematopoeitic disorder. Similarly, 
polypeptides and antitodij^ are useful in providing 

25 immunplogical p 

a number of disorders of the above tissues or pells, particularly of the immune and 
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nervous system, expression of this gene at significantly higher or lower levels may be 
routinely detected in certain tissues or^cell types '{h4.:idai^'ii^^'i^Hnm 
and wounded tissues) or bodily fluids (e;g^ lymph, serum, plasma; urine, synovial 
fluid and spinal fluid) or ahothertissue of cell Sample taken from an individual having 
5 such a disorder, relative to the standard gene expression level, i;e.. uSe expression 

. level in healthy tissue orbodily fluid from ah individual hot having we'disorder: 
Preferred polypeptides of the present invention coihpn& immunbg^ 
shown.in SEQ ID NO: 64 as residues: Lys-40 to Ala-47, Glu-76 to Tyr-75, liui77 to 
Phe-83. Arg-101 to GIu-107, Asn-1 15 to Leu-120. LyB-l92W£jmMi;'Cii£23%fo 
Val-244i,Gln-28pjto Phef286;PoIynucleotides ^ ehcod^hg ^d polypeptides are also ! 

provided. ri ;>*:•?.!•{:• v- 3 . «■•■>.••: :zacr,r.s,:shf.;rs?.stt?M •■iyi'OVJi :\v-.e-;vvJ bva ■• 
> . The glypicanfaniily Of hepwan sulfate pfdteoglycahs cbniprtMs four " ; 

vertebrate members; glypican,' cerebroglycahvOGI-S^aha K-glypican; ^nd the " ' 

^PspRhjla protein, daily. These molecules share highly conserved protein sfi&hiral 

features thatsh^ly distinguish m^ 

ce » surface-heparanisulfate proteoglycans; ^^tyi^^h^^^^^S^S^ly 
^ ?*pressed in the developing ne^ 
^.ng^ttictedtp^ 
family, ar£ ; ^^ 

suggest a role for members of the glypican family in regulating cell cycle progression 

during the transition of neural cellSfroWprollre^ 

Iikely.th^tprotepglycanso^^ 

ne K r ^velopment~Th ? O 

Be hmej Syndrome. (SGB.S)^an *linke^ 

overgrowth, and various .yisceraltah^^letabdysm^lu^rsABf li^' J ' :t ?' ; '• Sr -r 
dysmorphisms could be the result of deficient growth inhibition or apoptosis in 
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certain cell types during development The homology of this gene to the glypican 
family and the tissue distribution of this gene would suggest an important role for the 
product of this gene in the immune system, particularly as a signalling or cell 
adhpsion molecule - involved in; celJrmigration; cell proliferation; arigiogenesis; 
5 chpndrpgenesis; oncogenesis; haematostasis; wound healing; and/or organ 

regeneration. Other immunologically related conditions implicating this gene product 

^?^t ^riclude: immunodeficiency, tumor necrosis, infection, lymphomas, auto- * 

immunities, cancer, metastasis, inflammation; anemias (leukemia) arid other 1 ^ 

hernatopoeitic disorders. • - . ■■. ♦ - : \ ■ - 

10 ; s M?P£P?J^ as EST sequence^ aire publicly {f ' 

available and accessible through sequence databases. Some of these sequences are 
relateg ,to Sl^ J^N&:13 apd ; rnay haye^been publicly/available prior to cbnception of 
the present invention. Preferably; such, related 

#SJW£$ ft?"? •^°P e v°/i ^-present, invention. To list every related sequence is 
15 SW-^FTOfBfri A c fr9^^g!yt.prefcrably excluded from the present invention are ? 6he or 
^\^?^;?P l y??P^i le ^^^WP^ si,?| S' a nucleotide sequence described by the general 
fp ™ u ** a : **• any integer between 1 to 21 56 of SEQ ID NO: 13, b is an 

i H t ^?5T?rf 5 ^? 2I7Q v where bptha ^nd b correspond to the positions of nbcreotfde ^ 
rajdue^sh^ 

pATJJ^,^ NO: 4 

. T^5*^?^9?S P 1 ^ 11 ^ °f *Ms gene shares sequence homoldgy with yeast 
4?!?#: v ^^^ is 
ffefflS!?* iW^Wmt in rejuvenizing old cells and increasing the yeast cell life 5 
25 span. The translation product pf this gene could function as a cell " • v. 

# ,. ■:, v U -y ' - .U: . .51.'. .v."'. '• : 
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growth/differentiation factor, arid/or could function as an embryonic development 
factor, such as a TGF-beta family member in humans: 

Preferred polypeptides of the invention comprise the following amino acid 

sequence:':'. ■■ ' '• • 



RYPNQTLKPSLYWWYllELGFYI^^ 
ESYSANLUUGSLVUJlHDSSDYIJ^CkMVNYM^ 
TRL\OJWQILYTTYYESISNRGPFFG YYFFNGLL (SEQ ID NO- i 14), ; 



(SEQ 

• 10 ID NO: 115), v .-.••..•.•«• - ... .-(i*^ *•» Y;?> : >•' ' 

■ xMGWDRYPNQTLJCPSLYWW^ 

ID.NO: 116),: . ..: •-•.&»/.; ■■ -■>'i ■•••:h-.>?«- . 'V 

HFVAVILMTFSYSANLIJUGSLiVUilJroSSDYLi^ 

ID NO: 117). and/or r,: - : .'•„'.:.:. os •;<:•«: rr-:>" oni, 

15 .VEIJALFLIFSFVFFYTRLVL^ 

ID NOr 118): Polynucleotides encbdin 

This gene is expressed primarily: in human prost^e Cancer Wnci' breast tissue, 
andloaiesser^^ 

v^i.rifM.-,-: Therefbre;ipolyriucJebfidcis and pdiyp^tidesr bf me ihvennon are useful as ' 
20 reagents fbrdiflerentiai ide^tifieatibh^bfm^ '" 
biological sample 'and fbr-diagnbsi 
not lirmted to. cancer or nebp'iasia of vanous ti 
, ? andantibpdies directed tottese polypeptides aie ; us^ 

•probes for difrerentialfidentiiicafibh *>f the ^tlssUets) or celftypfeCs): For a number of 
25 disorders of the abbve tiisuesf drills; particu 1 
expression of this gene at significantly higher or lower levels may be routinely 
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detected in certain tissues or cell types (e.g., breast, prostate, cancerous and wounded 
tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid and spinal 
fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 
5 healthy tissue or bodily fluid from an individual hot having the disorder. Preferred 
- ; potypepfides P f the present invention comprise immunogenic epitopes shown in SEQ 
ID NO: 65 as residues: Lys-23 to He-31, Asp-34 to Glu-43. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution, in breast tissue and prostate cancer tissue, and 

10 homology to longivity assurance protein or GDF-I, indicates that polynucleotides and 
poly^pddes,corresponding to this gene are useful for the treatment and diagnosis of 
tumors, espacially breast cancer and prostate cancer, as well as cancers of other ;? 
tissues >yhere expression has been indicated., The expression in the prostate tissue may 
indicate the gene or its products can be used in the disorders of the prostate, including 
15 mflanm^ory.d^ 

malacoplakia, prostatic hyj^rpjasia and prostate neoplastic disorders, including 
^ n wT^????® 1 ? 4 ' ^^arcinomas,, ductal carcinomas, squamous cell 

reproductive functions.^ } 
neoplasia 

20 and br^t pincers, syc^ ja^ fibroadenoma^ pipillary carcinoma, ductal carcinoma, : 
- W SMKffiPM? rcai^inorna, tubular carcinomas i 

. -J^£^Hf N-??^?^^*-^^ #!?^^^», c * a *^i^^?^^^***. »eor«*«i» and fibrocystic diseases. 

f*™? 1 } r^M'SS^ diijecteji ag^st Ae prptein may show utility as a tumor 
25 7^!*^. i ff { inM ?5 1 ^ e f^ > y for Ae t abpve.listed tissues.; v 4 i-v i 
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Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO: 14 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
5 excluded from the scope of the present invention, to list every related sequence is 
. Accordingly, preferably excluded from the. present invention are one or 

rppre polynucleotides comprising a nucleotide sequence described by the general 
1°?^ 176 of SEQ ID NO:14^b!S an 

: integer of . 1 5 to lI90, where both a and b correspond to the j)ositi6hs of nucIraUde 
10 ta f^A^V^^9y? ,j -! n - ?^Q« IP* tfPj44*^^"Wftw© b is greater than or equal to -a'-jh" 14: • 

Sialyl 

yp^fenpe, wMchr^ 
1 5 : protein^ for ^ample* in modify ing the surface and/functional response of secreted * :: 
■ - .andc :/ . ;-j. : -::C-r^-Trr- v :-'"/ : '\ i I's.i'o "■ 

Preferred polypeptides of the invention comprise the following lamino acid 

20 A^*^^ 



25 



TU^LTRMYPGLQVYTFTERMMAYCDQff^ 
LAUILCEEIVVYGNIVSDXYC^^ 

RSAHRFITEKAVFSRWAKKRPIVFAHPSWRTE (SEQ ID NO: 120). 
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Polynucleotides encoding these polypeptides are also provided. Preferred 
polynucleotides of the invention comprise the following nucleic acid sequence. 
ACATGGTGTGGGGCCAGGGCAGGGACATGGACCGGGTOCTCGOCGOCCG 
CACCTAGCGCACGCTGCTGCAGCTCACGAGGATGTACCCCGGCCTGCAGG 
5 : TGTACACCTTCAGGGAGCGCATGATGGCCTAGTGCGACCAGA'f C7TCCAG 
GACGAGACGGGGAAGAACCGGAGGCAGTCGGGCTCCTTCCTCAdCACCG 
GCTGGTTCACX^ATGATCCTGGCGCTGGAGCTGTGTGAGGAGATCGTGGTC - r 

i TATGGGATG<jTCAGCGAGACrAGTGGAGGGAGAAGAGCCACCCCTGAGTG ^ 
CCITACCACTACrrTGAGAAGGGCCGGCTAGATGAGtGTCAGATGtAfcCT 
10 GGG AC AGG AGC AGGCGCCCCG AAXH2GCGC ACCGCTTC?ATC ACTG^^ 

GCGGTCTTCTCCCGCTGGGCCAAGAAGAGGCCCATCGTGTTCGCCCATCC 
GTCCTGGAGGAGTGAGTA^CtfCGbTCGtCCT 

CGAGGCCTGCGGGATGTCCCATGCGAAGCGATCACAGtdCACAAAAACAT 
TTAATTrATGGTTCCTGCCGTCTGGGACGTGOrra 

is .tgggaccgattctggcgagagittggAggcatctcaggGGcctccActccct 
gagtaattcatggcatttgggggctcaccccacctccaggtctgtca^gt 

GGCO-'l iriGTCG u--iitjiM-:i.- ..<:.,!>!5-'<-i si-'j:; >;;. t :q:>q\;-..jq iv:.ct..; • 

.Cvv 

vCTOO J 
GGTCCTCCCTCCCCAGKrCGCCCCTACCACCTTTTGGTGCCACACT^CTCA 

20 -ii gctgggggcgctggitgggGgAgccgA'gag^gt 

, XIGGGCCTTTCAGTTGTGAgWC^ 

ggtgtgttttctggai\a^aaaa'AaAaaaaaa^^ 

< AAAA (SEQ ID.NO:l21 ). Polypeptides eiicdde'd by' these polynucleotides: are also 

;ivVprovided._i-;^D<:''^>ir>!> :'■ 1 ;"<lC"i *<''•""• ' : » '■<■ ... ■ ; ? ..sjJd « ■ 

••<A<.'"'H A J tiO^'X !> : i>XV: v : -i »«..'•{ i * ' /•' t3 M ' M-iY*-'" • i •.:.'-'3- A i 
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The gene encoding the disclosed cDNA is thought to reside on chromosome 9. 
Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 9. 
... . This gene is expressed primarily in breast, brain and in fetal tissues including 
5 fetal lung, liver and spleen. 8 week embryos and 9 week embryos, and to a lesser 
extent in placenta, colon, a variety of blood cells and ovarian tumors. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
., biological sampleand fordiagnpsis of diseascs andconditions which include, but are 
10 not limited to, reproductive, developmental, and hematopoietic diseases and/or 
di 5?f ders ? particularly hematologic malignancies. Similariy. polypeptides ahd 
antibqdies directed to these polypeptides areiuseful in providing immunological 
prqbes for tffferentialjdentification of the tissue(s) or cell type(s).For a number of 
^sorders of the above tissues or cells? particularly of the blood and immune system. 
15 expression of this gene at significantly higher or loWer levels may be routinely * ' 5 
detected in certain^ tissues or cell types (e^ 
c ^ ce ro^ and wounded tiss 

amnipticfluid, urine, synovial. fluidand spinal fluid) or anothef tissue or cell sample 
,. ^en from an indi.vidual haying such 

ttofitiMbiW HmS^M^dvi^^po\y^diBs 6f the present invention 
comprise immunogenic epitopes shown, in SEQ ID NO: 66 as residues: Pro^43 to Thr- 
49 > A sn-135,?p ^ Asp.l45,pin^97 to ,Serr207;*olynuclebddes encbding^aid 
■ P° , yP e P|| d es.are ■aJso ; prjpyid^.'. ? ^;^i«;v-i..^«.{!f»3i. .=. n-v )■.' •'5-,r;/.-ui.;:.r<; ..■ dKi'i.-A • 
25 ; k) sc The tissue distribution inblood andimmune tissues and the homology to sialyl 
^ sfe .rases Indicates that polyhucled^ 
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gene are useful for diagnosing and treating diseases of the blood, including abnormal 
proliferation of blood and immune system precursors. In addition, this gene product 
may have commercial utility in the expansion of stem cells and committed 
progenitors of various blood lineages, and in the differentiation and/or proliferation of 
5 various cell types. Based upon the tissue distribution of this protein, antagonists 
directed against this protein may be useful in blocking the activity of this protein. 
Accordingly, preferred are antibodies which specifically bind a portion of the 
translation product of this gene. 

Also provided is a kit for detecting tumors in which expression of this protein 
1 0 occurs. Such a kit comprises in one embodiment an antibody specific for the 

translation product of this gene bound to a solid support. Also provided is a method of 
detecting these tumors in an indi vidual which comprises a step of contacting an 
antibody. specific for the translation product of this gene to a bodily fluid from the 
individual, preferably serum, and ascertaining whether antibody binds to an antigen 
15 found in the bodily fluid. Preferably the antibody is bound to a solid support arid the 
bodily fluid is serum. The above embodiments, as well as other treatments and 
diagnostic tests (kits, and, methods),: are more particularly described elsewhere fierein. 
pu^ermore,. the, protein may also be used to determine biological activity ■ to > raise 
antibodies, as.tissue markers, to isolate cognate ligands of receptors/ to identify agents 
20 that modulate their interactions, in addition to its use as a nutritional supplement. 

Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. T 
Many polynucleotide sequences; such as EST sequences, are publicly 
available and accessible through sequence databases; Some of thiese sequences are 
25 related to SEQ ; ID NO:l5 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically ! 
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excluded from the scope of the present in vention: To list every related Sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1721 of SEQ lD NO: i 5, bis an 
5 integer of 15 to 1735. where both a and bcorrespond to the positions of nucleotide 
residues shown in SEQ ID NO: 1 5, and where b is greater than or equal to a + 14. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

■ ; ; In another embodiment, polypeptides comprising the amino acid sequence of 
the open reading frame upstream of the predicted signal peptide are contemplated by 
the present invention. Specifically; polypeptides of the in Writioh comprise the 
following amino acid sequence: . -'.s i^r^-M. ; • '. v^xry 



10 



15 ^ 4 « Tiui .-j~w*v»v;iuaj vajrausskaj^fufaxavFPSFPCAPPGPSCVCXCPRL 
SWXXYRSQGPWSYWIRATLMASeHCSYL^SEQ ro N^ 122): Polynucleotides 
encoding these polypeptides are also provided. s ;!,: :,;M ; r^■:."■i::;.::^'^.•: 
: r. This gene;is expressedprimmly in bran: : • ; • W.V*^ ; 

20 reagen^foraifrerentialJdentifi^^ 
Wplpgicahsampleandfofai^ 

no? Hmited to, neural disorders? particularly neurological ^Ujii^br^swdets! 
Sinjilarlyi polypeptides and antibodies directed to theSe'polypeptio^ ^ 
providingimmunblogicalprobeifordifferehaalid 
25 type(s). For a number bf tUsoro^bf me'above ti 

nervous system, expression of this^gene at; significantly "KT^WIi^'iiev^s'lSiay'be 
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routinely detected in certain tissues or cell types (e.g., neural, and cancerous and 
wounded tissues) or bodily fluids (e.g., lymph, serum, plasma, urine, synovial fluid 
and spinal fluid) or another tissue or cell sample taken from an individual having such 
a disorder, relative to the standard gene expression level, he., the expression level in 
5 healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution in brain indicates polynucleotides and polypeptides 
corresponding to this gene are useful for the detection/treatment of neurodegenerative 
disease states, behavioral disorders, or inflammatory conditions. Representative uses 
are described m the "Regeneration" and "Hyperproliferative Disonders" sections 
10 below, in Example 1 1, 15, and 18, and elsewhere herein. Briefly, the uses include, but 
are not limited to the detection, treatment, anoVor prevention of Alzheimer's Disease, 
Parkinson's Disease, Huntington's Disease, Tourette Syndrome, meningitis, 
encephalitis, demyelinating diseases, periphentf ^neuropathies, neoplasia, trauma, 
congenital ^maifonna^ipns, spinal cord injuries, ischemia and infarction, aneurysms, 
15 (jeinorrhag^s, schizophrenia, mania, dementia, paranoia, obsessive compulsive 

disorder, depression, panic disorder, learning disabilities, ALS, psychoses, autism, 
and altered behaviors, including disorders in feeding.-sleep patterns, balance, and 

perception. In addition, elevated expression ofjthts gene product in regions of the ^ 

b ^"rr^ Ca ^ S *f£ !? ■? F? 1 ? H 1 Potentially, this gene 

20 product , is ^ involyed in synapse fonnation, peurotransinission, learning; cognition/ 
homeostasis, or n?£ron^ 

a,s ?i.^ fjfed^tpde^™n<?. biplpgipal activity, to rajse antibodies,, as tissue markets, to 
isolate c^^e Hg^ or recc^tore, to identify agents that modulate their interactions, 
in addition to its pse as 3 nutritional supplement. tPrptein, as well as, antibodies 
25 directed against the protpin may show utility, as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 
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. ; • . ? : Many polynucleotide sequences, such as EST seqtierices, are publicly 
avai iable arid accessible through sequence databases- Some of ihese sequences are 
related to SEQ ID NO:l6 and may have been publicly available prior to conception of 
.':>■ the present invention. 1 inferably, subh related ^Jyhucleotides ar<5 spbcifically 
5 excluded from the scope of the pi^seiii in vCTdoh; To list every related sequence is 
cumbersome; Accordingly; preferably exclude rroiri tfe or 
more 'polynucleotides comprising a nucleotide s^ufen&'descnt^^ the'geiiet^ 
- fdnnula of a-b; where a is My integer beWvSefr ltd 1260 of SE0 10 Wb/l6;b is an 
.integer of 15 to 1 274, ^here both' a and b cohespMi to 1 M^^of^S^^to 
10 ; residues shown in: SEQ n>NO:16/aria W ' " 1 

MATURES OF PROTEIN ENCODED BY GJEi^ sri * s — T 

...iii "rit ?31ietrai^ 

33 protein, which is thought to be important in spermatogenesis and oyercxpression in 
15 tomora(see.:0enbank^ ,mo.ijv^\ r c ' 

Prefeiredjpdly^ ^W^^rnmnolS^ 
resequences : ii i'J-jh* 1 /.* ?.no**4frr»03 bn« r^ucx-'ib to f.iss^eib.TM ftrifc dq<T-*K i^:--£3C>i- >*r? 

FLGVLMSHMI^ 

(SEQrID;NG: 423)tf-^N:i«i.!»W*'cji > ?h ^?<oe>ibr^ hna zsb^p^v:^ xteHrow? . 
20 i AGRBKSG AAAMG Gi ' 
FT^FLG\teV^ 
AMYmcn^^ 
YffiDGSFFNI^^ 

XAGLFEPW „ 
25 VU?KVQDAQPNSGLL§ASVI^^ ' 
VAGPEGYETQJVWDAPSIVGl^^ 
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DATQQQQQQVAACEGRAFDNE^^ 

YCTGCTR^STWTAWVKICA^ (SE q 
ID NO: 125) and/or 



5 ^* ^VX? E 9 10 1 24 ^ Polynucleotides encoding these polypeptides arc also 
Prided. The polypeptide of this gene has been determined to have transmembrane 
domains at about ami^p acid positions 225-246, 64-80,106-122; 141-157, 35-51, 
33 ^ 3 ^i 1 * a " d 292 * 30 ? ? f t{lc ami «o aicid sequence referenced in Table 1 for this gene. 
HP? n : 5 ^^i^*^^^^ ? « believed that the protein product of this gene 
10 shares ^ smictiir^ j featiires to type IUa membrane protons: The translation product of 
this gene appears to be a novel 7TM G-coupled receptor. 

This gene is e^jw^pd .primarily i^rpstate, testicular tumors, che*R r - ■ I 

- i^tew ^i^^^P^MW? 1 ? of Yfrious tissues and to a lesser extent in liver 
and breast. , , ; 

15 Therefore, polynucleotides .an4 -poi>Tpepddes of the invention are useful as 

ElK^r^ ti?sue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
. , n v andeancere of various 'origins:- ? • 

Similarly, polypeptides and antibodies directed to these polypeptides are useful in i 
20 i^!?^^ f?£ differential identification of the tissue(s) or 'cell 

^S;fefePc^^^^^? Pf^aboye tissues pi^cells,lparticuiaHy of thS^ 

of this gene at significantly higher or 
JaW^^S™? ft W$P$y ■ W tissues or cell types (e.g.;; prostate; 

/%/?^^^^K an P ? ^ ! ?H & .^ n ^! .wounded tissues) or bodily fluids (e.g., lymph;- serum, 
25 R^'S 3 ^ ^nq» r fyno vi al } fltiid and spinal fluid) or another tissue or cell sample taken 
jSSSpW ^#^V? U *! --HY^S ff^h^ disorder, relative jo the standard gene expression 



(0 2003 Copyright Derwent Information Ltd. 



WO 00/35937 



PCT/US99/29950 



27 - 

level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
having the disorder. Preferred poly peptides of the present invention comprise 
immunogenic epitopes shown in SEQ ID NO: 68 as residues: Ser-21 to Arg-26. 
Polynucleotides encoding ^ ! 
5 • ; 1 -The tis^ 

; indicates that polynucleotides and polypeptides corresponding to this gene are useful 
for the diagnosis and treatment of neoplasia or cancers of various origins, particularly 
pit>state^lddrieyfch©ek,^^ iStfier tissues where 

('} expression has been observed. Additionally, the abundant expression level in the 
10 prostate tissue may be utilizecHbr *&c tr<Mmeift& the prostate, 

including inflammatory disorders, such as chronic r j^i^s^ti tiis^ granulomatous ' 
L prostatitis and malacoplakia; prostatic hyperplasia and prostate neoplastic disorders, 
adenocarcinoma, trarisiuorial cell carcinoma! ductal carcinoma, and squama 
carcinbmi^F^ ihvbivemeht m '^'nxiatbgenesis may be utilized 

15 for contraceptive development;^ as well as, 

v^ntibbdies 'diiSctetf^ and/or 
SniMuhb^^ 

2 ^ available and a6 

} %1^fi^-'-to'SE(^'iE^N0:-F7- antfrri^ of 
the present itiVentionY^ ' 
excluded from the scbpe of uh^ f prtsent in Vbntidii To list every related sequence is 
cumbersome; ; Accoi&hgi)^ from the pfwent in^vCTtiOT are one or 

- *bre {JolyhUelebti^ v 

> formula of a-b, where a is In^jtit£ger^ b is an 
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integer of 15 to,1921, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:I7, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BYGENEItfO: 8 
5 * ^referawl pp|jci>eiiCi<le8 A>f inxemtlpii qontp^jlse die followins 1 mnino acid 

sequence: RCSSPTTWIO^^ (SEQ 
ID NO: 126). Polynucleotides encoding these polypeptides are also provided. 

. : I 1 !?, m °*£f ^? n ^^ i !f? cl ?. t ! cojnprfcing the amino 1 acid sequence of 

^.9^5 re^n^ frarae u^|^am pf the predicted signal peptide are contemplated by 
10 the present inyendo^ invention comprise the 

P^QUI^GSTQCS^ 
CPAGMA VT GCACpy^ 
15 ,5R 1 ^?^ P v^^l«?M^f, encod^ijg th^ polypeptides am alsp prpyided > > 
. Ttts ge^ 

Therefore, polynucleotides, and polypeptide^ of the in vention are useful as 
reagents to cM^ren^i^ j n a 

mS^^S^-!^ !&$HS^ are 
20 disorders, particularly colon cancer. 

:S^*"f: i ™^?! , v?^ p f?J?? s diffepsriUal identification of the. tissues) or cell 

^lfe^^^^K^re n at significantly higher or 

25 lower levels may be rqimnely ,d^ted in ^rtain.tjssups or cell types (e.g., 

gastrointestinal, immune, cancerous and wounded tissues) or bodily fluids (e.g., 
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lymph, serum, plasma, bile, chyme, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder/ relative to the 
standard gene expression level, i.e.; the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. Preferred polypeptides of the present 
5 invention comprisc immunogenic epitopes shown in SEQ ID NO: 69 as residubs: Lys^ 
59 to Serr66. Polynucleotides encoding said polypeptides are also provided:' 

, ;/.: : The tissue distribution in normal and cancerous colon tissues indicates that 
polynucleotides and polypeptides cbiresporiding to this geiie are useful for the J 7 
diagnpsisrftnditreatmentbfxoloa cancer^ 
10 expression h^ Based upon the tissue distribution oHhis ^otemf } 1 

ratagpni$ts4irected against this protein niaiy be Useful in blocking the ricti vit^ of this 
prqteim Accordingly , preferred are antibodies which specifically bind a portion of the 
translation product of this gene. 
Also provided is>£rtdtfw 
15 occurs. Such a kit comprises intone embodiment an antibody specific for the 

trMslation>prodi^ solid Support; 'Alstf pro videa ^ a method of 

detectjqg-the^umgra^ 
s ; ^til^y;Specifie;fbr:the translation product of this gene to a bodily fluidfi^ffie 
^.in^dyaj^referably^ and as^rtainirig whether ahtibod^binds foatf aritigen 
found inidievbpdily fluid^Preferably the/aintibckly is bound to a solid support antf'ffie ' ■ ' 
b^Uy^^ well as' other treatihents*aHd : ' J ^ 

diagnostic ^ttiCjutsandrn^ 
:': f ^u^eimore;^ 

anti j bpdies, as tissue markers, to isolate cognate^ligands or receptors^ to identify agents 
th at^oduIate their interactions, in addition to its use as a nutritional sup^ 
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Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
. ..available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:18 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cu *ttbG$ om ®». Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequencedescribed by the' general 
10 formula pf a-b, where a is any integer between 1 to 678 of SEQ ID NO; 1 8; b is an 
v , d JptegerjjOf: 15 to 692, where both a and b correspond to the positions bfnuclefctfcfe 
vi* |tesidue$ shown in SEQ ID>NG;i8, and where b is jgreater than or equal to a + 14.? 

? ,|EATUWES QF.PRQTEIN ENCODED BY GENE NO: 9 o v ; n 
15 , 1{J Jhis gene ts expressed prim wlyan-activatedT^lls : , < u: :,o 

.... t;,/-v:r: : frTftSS^W 6 * polynucleotides and polypeptides ofithe invention are useful as 
Tes ^?!?J?? for differentia the.tissue(s) or celUype(s) present in a 

biological fajnple^nd for^diagnosis of diseases and conditions whicfcinclude; btit are 
r no^lintitedto^ 

20 -3 B^yjP^PH^ **sef ul iniprpviding immunological probes for differential' ? lx 
idei^tifi^atio 4 n of the tissue^.or cell typeXs). For a number of disorders of the above 
tj^ue^ or cells, pai^cul^l^ immune system, expression of this gene at f 
s t^$ c ?Ptiyi higher^OTjJAwer.ley^Is maylbe routinely detected in certain tissues or cell 
/ <MP^. &&r iiwmune, cancerous and wounded tissues) or bodily fluids (e.g.flymph,* 

25 s *fV,nk;P^ fluid and spinal fluid) or another tissue or cell sample 

taken from an individual having such a disorder, relative to the standard gene 
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expression level, Le., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 70 as residues; Gly-34 to 
Thrr48, Gln-58 to Glu-64, Arg-77 to Thr-92, Pro-132 to Ser-138, Glu-155 to Thr-165, 
5 Pn>-172 to Lys-177. Polynucleotides encoding said polypeptides are also provided. 
The tissue distribution in T-cells indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for treating inflamatory conditions 
resulting from the activation of T-cells. Furthermore; this gene product may be 
inyol ved in the regulation of cytokine production, antigen presentation; or other 
0; processes that may also suggest a usefulness in the treatment of cancer (elg: by 

boosting immune responses); Since the gene is expressed in cells of lymphoid origin, 
the gene or protein, as well as, antibodies, directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Therefore it may be also used as an agent for immunological disorders including 
i arthritis, asthma, immune deficiency diseases such as ATOS, ie^^ 

arthritis, inflammatory bowel disease, sepsis, acne, and psoriasis: In addition, this 
gene product may have commercial [utility in the expansion of stem cells arid 
committed progenitors of various blood lineages, and in the differentiatioit ancl/br 
proliferation of various cell types. Expression of this gene produ^ 
... strongly indicates a role for this protein in immune function aria intouM 
Protein, as well as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible thrqughsequencedatabases. Some of these sequences are 
related to SEQ ID NO: 19 : and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1486 of SEQ ID NO: 19, b is an 
5 integer of 1 5 to 1500, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO: 19, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 J 
; The translation product of this gene was found to have homology to the 
10 conserved myeloid upregulated protein from Mus muscuius (See Gehbank Accession 
No. gnl|PID|e347937 (AJ001616)), which is thought to be important in the regulation 
of myeloid cells, particularly during progression through differentiation . * • 

, Preferred polypeptides of the invention comprise the following amino abid 
sequence: SVSTTRSFSyDSSAKTAAMPVTVTRriTrrrilSSSGLGSP (SEQ ID 
15 NO: 128), STCyAFSLVASVGAWTG (SEQ ID NO: 129). MFTWGFCF-(SEQ ID 
NO: 1 30), ILJVEL (SEQ ID NO: 1 3 1),:??!^ WRKFPFTFAC YAALFCLS (SEQ ID 
NO: 132), SnYPTTYVQEL (SEQ. ID NO: 133), RDHAIAAT (SEQ ID NO: 134). 
AYATEVAWJEARPGETTGYMA ) 
ETFYAGUFAFI (SEQ ID NO: 136), ALEWCVAVY (SEQ ID NO: 1 37), arid/or 
20 ;: CpmPIPFP f (SEQIDN^ 

also provided. The polypeptide of this gene has been determined to have seven 1 
transmembrane domains at about amino acid position 18 - 34, 51 - 67, 80 - 96, 1 14 - 
130, 152 -168, 184 - 200, and/or 217 - 233 of the amino acid sequence referenced in 
Table I for this gene. Based upon these characteristics, it is believed that the protein 
25 product of this gene shares structural features to type Ilia membrane proteins, or 
alternatively to G^protein coupled receptors. 
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The gene encoding the disclosed cDNA is believed to reside on chromosome 
1 9. Accordingly, polynucleotides related to this invention are useful as a marker in 
linkage analysis for chromosome 19. 

..This gene is expressed primarily in eosinophils, and to a lesser extent, in 
5 adipose, thymus, heart, cartilage and smooth muscle ? j 

Therefore, polynucleotides and polypeptides of the invention are useful as 
, reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include^ but are 
not limited to, immune or hematopoietic disorders. Similarly, polypeptides and 
Oy. , antibodies directed to the^e polypeptides are useful in providing immunological 
probes for. differential identification of the tissue(s) or ceil type(s). For a number of 
4*39$?^ immuric system, expression 

of this gene at. significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g„ immune, hematopoietic, adipose; metabolic; cardiovascular, 
;® n 5^ n ? li ^»yy^ u lar, and cancerous and wounded tissues) of bodily fluids {cg^ 
, j lyppht serum, plasma; urinei synovial fluid and spinal fluid) of another tissue of cell 
sample taken from ;an:indi vidua! ih 
expression level, i^ 

individual not having the disorder. Preferred polypeptides of the pn^erit invention 
Glu-141, Phe^240 to Qly-24§. Polynucleotides encoding said ^lypeptioes are idso 

^.t^ 8 ?^^ myelpjd upregulated protein indicates the protein or fragment thereof 
P^^play a potential t role in the treament/detection: of immune dision^nVsuch 
.fl? ^P^??i? s ^ma, immune deficiency diseases such as AlDSf aritf teu^ 
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addition to eosinophil specific disorders including eosinophil:^, eosinopenia. and 
eosinophilic granuloma. Representative uses are described in the "Immune Activity" 
and "Infectious Disease" sections below, in Example 11, 13, 14, 16, 18, 19, 20. and 
27, and elsewhere herein. Moreover, polynucleotides and polypeptides corresponding 
5 to this gene are useful for the treatment and diagnosis of hematopoietic related 

disorders such as anemia, pancytopenia, leukopenia, thrombocytopenia or leukemia 

since stromal cells are important in the production of cells Of hematopoietic lineages. 

The uses include bone marrow cell ex- vivo culture, bone mariow transplantation, ^ 

bone marrow reconstitution, radiotherapy or chemotherapy of neoplasia. 
10 The gene productrmay also be involved in lymphopoiesis, therefore, it can be 

used in immune disorders such as infection,, inflammation. allergyV immuhbcieficiency 

e ; ta. In addition, this gene product rimy ;h 

.stem cells and committed progerutOTS of various blood lineages; and in the 
differentiation and/or proliferation of various cell types. Based upon the tissue 
15 distribution of this protein, antagonists directed against this protein ma^be keful 'in ' ' 
blocking the activity of this protein (i.e., inhibit the myeloid differentiation potential 
- g$i}MM&®,) inhibit a signalling pathway integral to myeloid differentiatibn. etc ). 

Accordingly. preferred are antibodies which specificaHy bind a pbrtibn oh ) 
translation product of Jthisjgene^v;'..^ b-/r..i-'.i>n ■■:•■'.'(< >"-,.:i> ;J ma mtii-tv h<-i 
20 . i-fth.' A! s ° Rn?yided Js aldt f foraet«rting tunTO 

?f^ u ^ : Such a kjt comprises in one embodiment ah antibody specific fortoe' ~ i - rJ 
translation product of this gene bound to a solid support. Also provided is a%ethod of 
detecting these .tumors, in : an individual which comprises a step of contacting an 
&£PP$y specific for.the translation product of this gene to a bodily fluid frort'the 
25 preferably serum, and ascertaining whether antibody binds to an antigen 

found in the bodily flui&.Preferably the antibody is 1 bound to 'a solidsupportartd the 
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bodily fluid is serum. The above embodiments^ as well as other treatmerits and 
diagriostic tests (kits and methods), are more particularly describ^ 
^Hrthcrmore, the r^tein may also bte used to dete™ 
mvi ■ -^tibodies, as tissue markers, to isolate cognate Kgah^'or rt(^trjr^ t tti idcMfy agents 
5 that jnodulate their interactions; in addition to its use as a ritltritional supplement. 
,*%9!£in» as well as, antibodies directed agairist the proteiri may ^hbw Utility as a tumor 
; . , marker and/or immunotherapy targets for the above liitfed tissues;^ " :> 
r m:: ysniv : ri polynucleotide sequences ;^ucfr^ 
ri ^ail^te;^ 

j* ^present irj yemion. Preferably; such telatfcd^lynu^ 
> ifiveritibTiV To list every ^ 

cumbersome. Accordingly, preferably excluded from the present 'invention arc ot 
m 9^;RPiCTMcjeQtides corripri 
15 fommla^ 10^Qt!2b^¥isin ' 

in^9^^to.2rIM^herc 
: ,^^shp^^ in:SEQ^.Na^G;>arid^her^ 

Soares ovary, tumor, r^H^ * - 

Lymphpmft JI,, tpngue^urnpur;!Mult^srhall intestihe?and 'tongue normal? 

25 : :JHS$pSr^ of *Kevtf^ue(s) dr£eil rype(s) ( pr^em^ri a^ w 1 ^ 

biological j^ple and^or-diag^ 
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not limited to. colon cancer and ulcerative colitis. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
, probes for differential identification of the tissue(s) or cell type(sj. For a number of 

Pf *9!» tissue or cells, particularly of the digestive and tumdrsystems, 
5 e * p f^ sion 8e n e at significantly higher or lower levels may be routinely 

, . detected in certain,! tissues pr.cel| types (e.g; tf colon, gastrointestinali cancerous and 
wounded tissues), or bodily fluids (e.g., lymph,- serum, plasm* urine, synovial fluid 
Md s P' n $ .^ having such 

5 $? QI ? e , r ' relative to the standard .gene expression^level. iievtoe exfr^ in 
10 , ^.^fe^^^yMN m4iidivldualnottovttg.tniais6^^f^ ! 
^>5ra^^^*fiS^*^^WjC0mprise immunogenic epitopes shdwnmSEQ 

15 ajP^l^^f^^/^^XEepMdes coixesponding to this gene are> Useful for t'he r vfi 
M§$&$ Ste* Po!9.n.;CMcer,,^ HW ell .as:ca^^ 

•SPAMS' ^SB^^^S*^^ 

tissues indicates that polynucleotides and polypeptides corresponding to this gene are 
useful for the diagnpsis,,^^^^ 

Man XiP^yPH?I^ tid ^§e < lHencss; suchvas:ESXsequencfts^are ; publiciy k i ar < 1 
a ^ a M?iB&*^jM? SkWgksequence, databases ; /Somerofithese sequences are 
25 relatedto^S^ip N,0:2l and mayjiaye been publiclyavailable pnor tb cohcepffori of 
- ^yS^SHl WSB&Pr Preferably, f sucb related polynuclebtidcs^are specifically^ 0 '"'' 



;U'.' I .: . .'-I-.V l I ! ' 
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excluded from the scope of the present invention. To Hist every related sequence is * 
cumbersome. Accordingly, preferably exclude from the present ,. 
more polynucleotides comprising a nucleotide sequence described by the gen^ai 
formula of a-b, where a is any integer beWeen I to 1533 of SEQ ID NO:21 , b is an 
integer of 15 to 1547, where both a and b correspond to the positions of Nucleotide 
residues shown in SEQ ID NO:2I t and where b is greater than Or equal to a 4 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO:i2 - 

The translation product of mis gbiie shainw s^u^ 
ribonuclease/angiogenin inhibitor [Homo sapiens]. 

Preferred polypeptides of the invention comprise the fbliowm£ c aimno acid 
sequence: -£nw^ -'-'--v. c.. «•••:./.*■ u] -\ t :?«v^i Jkcpp'^x . 

GIJ3TGEMSNSTSSLKRQR£GSERAAS^ 
VVPyEI^GnyiPSPASQGDLHTKPLGTO 
: FPV AGS YK WPNTGLOWMRE A VTVEIEFC VWDQ r 
©IKLAEPGAVEAVHLPHFVAL^ 
fflVI^NPSESPLGVI^K^ 

uuga^LcrrasPGEDQ^ 

L3QEQYERVLAENI11PSQ ' 
SGRRAAKRDSGHSAAEV :/ •••rv? 

GI^TGEMSNSTSSLKRQRLGSERAASHVAQANLKIilJ^ 

V^VELiGMP (SEQ ID NO: 140), - r-^i i^. ^ , - ; ; :v >i ; ; ri ? : 
SPASQGQLHIICPI^TO^ 

NTGLGF^MRE^SEQ ID 'NO; 441);^ - ! ■ • ; » ^rry.r^^r !^::-c^y^«: 
AVTVEIEEC VWDQFLGEINPQHSWMVAG 
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, GGHVDTSLFQ V (SEQ ID NO: 142), 



AHFKEEGIrfI2-E^ 



Yim^lPEEVTFH (SEQ ED NO: 143), 



LYUI^DQSIRKI^ 



5 EALV^O^jDLMPA (SEQ ID NO: 144), 




YERVLAENTRP (SEQ ID NO: 145), and/or 
SQMRKLFSI^QS^RKCKDGLY^ 

VSTLAI^E (SEQ IP NO: lf46). Pplynucleotides encoding these polypeptides are 




10 also provided. , ^».r^ ■ > ; ^ 

• . , r^ h i s $fR*JS ^Pressed primariiyin breast lymph node and to a lesser extent in 
eosinophils, tonsils, Soares_NhHMPu_Sl, KMH2, and resting T-cell. ^ . v - 



^ T???!pffK?* JPplyn"Flcotide»- and polypeptides of the invention are useful as 
. reagents fpr difTerentiai identification of the tissue(s) or cell type(s) present in a 
15 biological sample ancl^or .diagnpsis of diseases and conditions which include, but are 
^^^^.^J^-canc^. Similarly,; polypeptides and antibodies directed to these 
^^Pi^f^'S^Vl in /P r °V^ing immunological probes for differential ~ * >*>.-• 
C^Vf Ic ^J?^°/ ^^5tt?(s);prcell ^(sli r Fora'numrier of disorders of the ibdve ( ) 

■fcfflff ^5?!^%I?? rt j cu l a ?: , X 9 f inm thft gene 

20 ^si^jpcM^y higher or lower levels may be routinely detected iii certain tissues or 
cell types (e.g., breast, immune, cancerous and wounded tissues) of bodily fluids (e.g., 
^P^^P? PlSTO* UI ™?s synoyial fluid and spinal fluid) or another tissue brcell 
sample taken from an individual having such a disorder, relative to the standardise 
5??f^?!5" ^^k*: 6 ^ A c WP^^ion level , in healthy tissue of bodily fluid from an y - 
25 individual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 73 as residues: Tfir-49'to 
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Afg-54, Leu,147 to Asp-153. Polynucleotides.encoding said polypeptides are also 
provided. ^ -...-.l. , .... :v ,.. ,., . , , 

iT^.^We distribution in breast cancer tissue, and the homology to 
^^^^Sipgenin inhibitpriHornQ sapiens], indicates that polynucleotides and 
5 • P$?W^.mmm$W. »Q this gene ; are useful fertile diagwisis*ndtteaime«tof ' 
,^tcancer,,as,wej^ 

<&Mfr£^4bm&a&!&^ against the protein may show utility as a'tiimor 
ra^r ^OTimmunptherapy target above-listed tissues. • ^ ; , ;, . ; 

Many polynucleotide sequences, such as EST sequences, 1 are publicly i! •' ' ! 
10 availabfe and acceaible through sequence databases. Some of these sequences are ■>» ' 
.J^<!R$$JPJ!g:& and imy have been publicly available prior to conception of 

ewlude^from^e,^^ 

cumbersome. Accordingly, prefei^ly ,exciude4 from the present irivention are one or 
15 more P^^£^<|es.^pja*ing a nucleotide sequence described byrfhecgeneral • 

• •)• ^H^feSin.SE^ 

■ e ^^ So m spjeen 1NFLS. t-.,s. a , , . . <n6 .,. , trs;J . T . / ....... !r , !l , nr!ff i 

^^^^fy*SSflS««TO Qf : the tissiie(s)-oticfell type(s> present -fd^r 

25 biological sample and for diagnosis of diseases and conditions which include, but! 
not limited to, prostatic cancer^^^ 



:are 
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these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of ih& above 
tissues or cells* particularly of the male reproductive and tumor systems, expression 
. of this gene at significantly higher or lower levels may be routinely detected in certain 
5 tissues or cell types (e.g., reproductive/cancerous and wounded tissues) or bodily 
fluids (e.g, t lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another 
tissue or cell sample taken from an individual having sucK a disorder, relative to the 
standard gene expression level, i.e.; the expression level in ^healffiy tiwue or boclily 
fluid from an individual not Having the disorder; - ' v ; i r; * ; * ,f i n - 
10 H ; j*;.* -The. tissue distribution in prostate indicates that polynucleotides arid " ! 

; polypeptides; correspond! ng t6 thisgene are useful for the dia^osis ^hd treatment of 
prostatic cancer; as .well as eanceRJih other ti^ues wte ntV 
QbserYed^Piptein^ as well as, antibodies directed against the protein may show utility 
as a tumor ;marker and/or immunbth^py'targfets' for tikVijffisV ' 1 : * 4rj 

15 : .-: r . u ^flany-^pblyniicleotide sequences^ slich ks EST^uendeii, 1 [ M'pMitly ' Jrr 
ayailable and accessible through sequence databases. S6me r of these skjuehfeeslare ' 
reiate^fp SEQ ID?NO:23 and^may h a ve-bedti public!^ aVaiable^pno^to bonceptioH of 
th^pjesentinven^ 

excluded from the scope of the present invention. To list every related sequence is 
20 cumbersome. Accoidmgly?^ r 
more pojynucleotides comprising a nucleotide' sequence described byth^%eneral 
formula of a-b, where a is any integer between 1 ! to 2452 of SEQ TD NO:23; b wan" 
integergfilS to 2466, where both and bedrrespohd b the 

residues shown: in SEQ ID NO:23,^arid Wh^e b^s'jgreft^ a 4 147''* 

FEATURES OE PROTEIN ENCODED BY GENE NO: 14 " J : : > 
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. This gene is expressed primarily in activated neutrophils, and healing groin 
wound. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders and wound healing. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune system, expression 
of this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., immune, cancerous and wounded tissues) or bodily fluids 
( c -g>» lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
, cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an indi vidual not having the disorder. Preferred polypeptides of thie present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 75 as fesidues: Ser-19 to 
Met-38> Lys-53 tp ; Asp-60; Asn-66 to Arg-73. Polynucleotides ehcbdihg said 
, polypeptides w aUo prpvided.; v vu: -v^m. ^ : ^> v ^.^';;i;^ ^ 

^ 0:> ;> ; V; The tissue distribudon in immune Ussues and healing groin w 
; Rolyn^lepti^ and polypeptides corresponding to ;this gene are useful for the 
diagnosis and/or treatment of immune system disorders and Wound healing disbrtiers. 
Furthermore, the tissue distribution in healing groin wounds indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis an^or U^atment-of disorders i involving the vasculkure: Elevated expression 
:?f\ *b\s t gene product in healing groin wounds indicates that it may play Vital roles in 
the regulation of endothelial cell function; secretioni proliferation; or angiogehesis! 
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Alternately, this may represent a gene product expressed at the healing groin wound 
which is then transported to distant sites of action on a variety of target organs. 
Expression of this gene product by hematopoietic cells also indicates involvement in 
the proliferation; survival; activation; or differentiation of all blood cell lineages. This 
5 gene product may be involved in the regulation of cytokine production, antigen 

presentation, or other processes that may also^suggest a usefulness in the treatment of 
cancer (e.g. by boosting immune responses). Since the gene is expressed in cells of 
lymphoid origin, the gene or protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
10 above listed tissues. Therefore it may be also used as an agent for immunological 
disorders including arthritis, asthma, immune deficiency diseases such as AIDS, 
leukemia, rheumatoid arthritis, inflammatory bowel disease, sepsis, acne, and 
psoriasis. In addition, this gene product may have commercial utility in the expansion 
of stem cells and committed progenitors of various blood lineages, and in the 
15 differentiation and/or proliferation of various cell types. Expression of this gene 
product in neutrophils also strongly indicates a role for this protein in immune 
function andimmune surveillance. Furthermore, the protein may also be used to 
determine biological activity, to raise antibodies, as tissue marker^ to isolate cognate 
. #§8^ that modulate their interactions, in addition to 

20 its use as a,nutritional supplement. Protein, as well asi antibodies directed against the 
> P r #?jn may sho>y utility as a tumor marker and/or immunotherapy targets for thd 
above listed tissues.,; , v * ; . .. . ■ 

Many polynucleotide sequences, such as EST sequences, are publicly 
^aijable and accessible through sequence databases. Some of these sequences are 
25 related to $EQ IP NO:24 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
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.,' excluded from the scope of the present invention. To list every related sequence is 
cumbersome, Accordingly, preferably excluded from the present invention'ire one or 
'"or 6 polynucleotides comprising a nucleotide sequence described by the geiieral 
for *n ui * ofa-b, where a is any integer between 1 to 248 1 bfSEQID NO:24Vbis an 
5 integer of 15 to 2495, where both a and b correspond to the position's dfWucletitide 
^"es shown in SEQ JD NO:24, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 
f ! a tested against U937 and K-562 Cell flne^supeniaanis removed fiom 

10 Pp'M containing this gene activated both the OAS (gamma activating sequence)) as ' 

.,. . ^iM? ^ 6 ^ Thus 

«fi ;^|!«{y^^thisBene activates promyeloid or4eokemtc ; c^lfs^ J n^ 1 igri^iy, 

inunune, hematopoieUCi or other cells, through me JAK-STAT signaJ tiinsductlon 

; ! :P^^y- P.AS.is, a promoter element fduh 

15 involved in.the Jak-STAT. pathway. The Jak-STAT pamway isa l4fgeVsl|nai A q ''' 1 

transduction pathway involved in the differentiation and prolife^ation^of "celS?^' 

• ^tyttft^Wto*^ reflated by tfie^n^inpHnVOAS 

e,eme *&<can^e;u^edjtpjn^ 

differentiation of celjs, ISRE is*also a prompter element vfdund'upsu^eamlnHnany* 
5 S^&jh\&mmoly$4 in the Jak J STATr.pamway. The Jak-STAT patnway is a 
^MlCT^iransductipnpathwayrinvolve^^ 

cells. Therefore, activation of the Jak-STAT ^v^^Oeim^^m^^ke 
W$?1®Q&**i f &>be used to, indicate proteins involved in the prolii^ratio'n and 
difrerentiatipn.pfcellsjnH iM>r?i .faisbxyma .-.'i !>»w is "'; :"i V> w.oninn iuoijwjv 

.. 1 ■ 1 ? ^he translation product of this gene shares sequence *dmoiog ! f with the rat ?,S 
sc A^37anditslj Um 
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in Golgi/secretory granule formation and routing, particularly to the cell membrane 
(See Genbank Accession No.pir|S37395|S37395). In specific embodiments," 
polypeptides of the invention comprise the following amino acid sequences: 
SEQLPTIAQIHPAEAMFL .(SEQ ID NO: 147), YSSPACQHDQAPLLPLDVTD 
5 (SEQ ID NO: 148), 

APHI^OAAHSSARCGl^AAERPRQFRTKROOQATGPAGNIMAEKVNNFPPLP 
KFIPLKPCFYQDFEADIPPQHVSMTKRLYYLWM (SEQ ID NO: 149), 
GAAHSSARCGLSAAERPRQF (SEQ ID NO: 150X • ' 

ATQPAGNIMAE1CVNNFPPLPKH (SEQ ID NO: 151), and/or IPPQHVSMTKRLY 
* (S ^9. **9 : ^ 52) - Polynucleotides encoding these polypeptides are also provided. 
. 7 , . In : another embodiment, polypeptides comprising the amino acid sequence of 
•; .^?? 0 ?| n j , 5S^ I ie frame upstream of ;the predicted signal peptide are contemplated by 
«* e P^.? n MMX < ? nti °n. Specifically, polypeptides of the invention comprise the " 
following amino acid sequence: HHGRESEQUT1AQIHPAEAMFLPRLRGRYSS 

TlSFFGTMGSAyyMLI' . •• r, . •. . , M ■«•.*•..;.;■ ;<?.-} 

, ?^>WP^yPSFIAI^MVHI^RGSGGSFS 

A ^ NAA ^9^AQGAMNQPQTQ Y) SATPNYTYSNEM ; (SEQ ID NO: 153).' n?fi ; 

P tef?f^^|3 i e«Bng these polypeptides are also" provided? ' — > ' 1 - 

a . IM#«*'P"coding-the disclosed cDNA is believed to reside ori chromosome 5 
.i ^^^^"J^X'iRHj^McleWtdw related to this invention are useful as a mark©? in 

linkageana lysis for chromosome 15, . iv <..:,.-. ; Jr.,- 

«-..: ,T??fS;6? n ? isexpressed primarily in cerebellum; and to 'a 'lesser extent in'the 
cortical regions of the brain, as well as. amygdala, retina and pimitaiy gland. vs! : ' 
.»p :4i Th^fo^ PplynucIeotidesrand polypeptides of me invention* are useful as 
ff^^P<s,«pr differential identification of the tissue(s) or cell type(s) present in a 
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biological sample and f»mti^^<^&XM^'^-iSi^ifM^^ include^ but are 
not limited to, neural discWers. particularly aberrant sensory, growth, and function 
. t disbrdere. Similarly, polypep^ 

- : useful, in providing immunological 'probes foV^mnx^^^na^SA^i^B^ 
5 tissue(s) or cell^type(s). For k number of diso 

particularly of the brain and heurbeMocririe system; expression of this gene a' ' 
significantly higher or lower levels may berbufinely dssta&d in certM^ssties or cell 
types <exg:<neika>Secret6r^,'a^ fiSslies) 1 or bodily ^tads 

; o (e:g:, lymph; seron^plajmia^urihe;^ hu^)or'anomer tissue or 

«H sample taken from an individual haVingsucha disoVd^reiau^^j ffie ^ridard ° 1 
^geneexpression levdl;i;eivme 
v : an individualtnotshavingmedisb 

comprise immunogenic epitopes shown in SEQ ED NO: 76 as residues?'Ser-79 to Ttp- 
85, Thr^87. tp:His-94;iAsml 12 to Tyf-1 1 8?ttrftme&MW:6&ngsUi 
polypeptides: are .dsb'prbvidea:*"^^ fex'sur. sidheir.-e has .-.Mtehfivc, '■' ! " ' 

\ : ; v: . The tissue distribution itfvaribuVbfain tissues; coinoineo wtn' me : de?ected 
ISRE andiGAS biOlbgida^activine*^ 

corresponding^ this ?gene are useful^fdr'the^iiayf ^mm^fW^^M'md 

tumors,™ addition ^ cbgffibVe*^^ 

are described in theU'^RdgenerahWana^ 

below,;irt ExVmlple ^ 

and polypeptides correspbhdirig to this gehe 

neurodegenerati ve disease slates ^b^h^ural'disorders, or infiamMryc^ 
such as Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette 
Syndrome. meningitisUnbepti^ 

neoplasia, trauma, congenital malformations^ spinal cord injuries, ischemia and 



(C) 2003 Copyright Derwent Information Ltd. 



WO0Q/3S937 PCT/US99/29950 

46 

/;. i "^ff?"v- a ? l S" r y 5 ^ ns ? hemorrhages, schizophrenia, mania, dementia, paranoia, 

obsessive compulsive disorder, panic; disorder, learning disabilities, ALS,~psychoses , 
!( a ^ s ^^^^terpd bahaviors, including ctisordere in/eeding* sleep patterns, balance, 
and perception. addition, elevated expression of this gene product in regions of the 
5 bran mdicates that it plays a role in normal neural function. Potentially this gene 
pn ?*w ? s involved in synapse formation,, neurotransniission, learning; cognition, 
homeost^is, pr neuronal differentiation or survival. Moreover, the gene or gene , 
f^^^may akoplay a rpleinthe of developmental ^ 

:r,j^r OT ^i^f^^ %*5Y^9P in g embryo, sexually-Jinked disorders, disorders 
10 0 
. Jn$}$ we » ^antibodiesdirected 

for the ^ye listed tissues.,, . v {) ,. y v , , , %lllT .~ u „ n nw^ 

Man>r ^j^^I^^^^j^icgs^ such as EST sequences, are publiclyi 
15 available and accessible through sequence databases,, Some pf these ^ sequences are 

;"l5l?4^^9-JR»^ft : ?^ ? nd iF n ?y have beenpublicly available prior taebneepuon of 
^^ ^ P^gR^ffl ve ^^ ^ !^^Ny. A u i?ft^l^m'ynucleptia^:arei specifically HZl 

: if!?^^ flSi!S91PRr?f iftS ^^nt f in Y eptiqn,jQ list eyeryrelated sequence is ) 
•>u^ or 
20 m °re polynuc^ sequencedpscribed by :the general k 

$™"!* JY^SKoV* .fflyJn 1 ?^^^ t«P 3230 of SEQ D5^Q:25, b is ah 

.« t. (f-\1:r-.s /.-i-.-t/ici t; - -o- I..;:;-?- . -fyi.tr.fr; t- ''; ■,■-■<■■•- . .cimMI j... ; r>!'-y.. •• ' 
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The translation product of this gene was ToUnd to have homology to the 
glutathione peroxidase of Schistosoma mansoni (See Gehbank Accession 
No>gi|160998); which is thought to be ^ involVdd in the regulation of vital cellular 
processes, particularly of metabolic bn^n; ^ 5 ' 
5 Preferred polypeptides of the invention comprise the following amino acid 

sequence: ARESSN (SEQ ID NO: 154), { 
RNCTKSLDHPTSACWL^ 
GSEGEPAFRHiYDSSKKEPRWN^^ 

LVRQVIIKKKEDL (SEQ ED NO: I55# AiZWli^iONQFGESE^ (SEQ 
10 ID NO: ;156); EGEPAFRFLVDSSK ID NO: 157), £nd/o? 

KFWRPEEPreVIRPDIAALV (SEQ^WNO: 158): Pol^cleotides encoding these 
polypeptides^^ 1 -' ; '" > } '" -' : v- v ' "":'-* 

•> • ^--^The'gehe^ncdding the' di^ibs^-'eiDNfA is belie ved to reside on chromosome 
5.= Accordingly r pb^ 
15 linkage analysis for chrbmosdme 5. v f: " •■-"<^y<-. W:: > i: >^' :? - ; " 

so! r.-n This* gene is % expi^sed'^niOTly ih'spinatt cb^/chbhdrosarcoma^and ' 
. r;osteob!astsi--i ; *^ v ^.-^ L: - ::< ' iJ:i ■ uy'X&tW* - r; - : ' ' * r: '- ' \ 

;u - - ^There^^ invention iie useful as \ 

reagents^for differehtoideH 
20 biologicafcis^jil^ con^iUdhs whidti inclucie/but are 

not limited to^^iuali^ V 
osteosarcomas Siffll^ to these^Y^pSdes 

uare useful ! in providing immunologic^ 
dssue(s)iorce!fty^(s):I^r 

^paiticulariy^the skeiet& systei^ J r 
lower levels may be routinely detected in certain tissues or cell types (e.g.; neural, 
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skeletal, and cancerous and wounded tissues) or bodily fluids (e.g.. lymph, serum, 
plasma, urine, synovial fluid and spinal fluid) or another tissue or cell sample taken 
from an individual having such a disorder, relative to the standard gene expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an individual not 
5 having the disorder-Preferred polypeptides of the present invention comprise 
immunogenic epitopes shown in SEQ ID NO: 77 as residues: Lys-10 to Arg-15. 
Polynucleotides encoding said polypeptides are also provided. 

, The tissue distribution .spinal cord, -chondrosarcoma, and osteoblast tissue and 3 
: ce«Mndicates that polynucleotides and polypeptides conesponding to this gene are 
10 uaeftdfor diagnosis and treatment of skeletal disorders, such as osteoporosis and 
osteosarcoma. Representative usesare described in the "Biological Activity", :: 
"Hyperproliferative Disorders", "Infectious Disease", and "Regeneration'! sections 
be,ow » ™ ^ am P^ 1 1 • 20, and elsewhere herein. Moreover, the expression of 

this gene prcxluct would suggest a role in the detection and treatment of disorders and 
15 conditions afflicting the skeletal system, in particular bone cancer or growth 

conditions, as well as, disprders afflicting connective tissues (e.g. arthritis, trauma, 

tendonitis, chrondomalacia and inflammation), such as in the diagnosis or treatment 

0f i; V ^i.°^ a "*$^" n rB ^sordere i such.as..rheumatoid arthritis, lupus, scleroderma, and ) 

der ?$r®^& ^u^# -^WjSHftj^*^ teimtifaltWi speciflc joint nr: 

congenita, familial osteo^ ... . , (! , 

^ fc^tyrSS^WWP* Uie.proteinmay.alsobe usedto >: - v 

**T^$$!$f:$*8y%&^ W*^**>JK&SW mark^,-jo.isolitte-.cogiiate 
ligands or receptors, to identify agents that modulate their interactions, in addition to 

""^r 01 ?*- ?*««»!»»-a» : wellas, antibodies directed against the 



25 
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protein may show utility as a tumor marker and/or immunotherapy targets forthe 
above listed tissues. '» -ir- . . ; r-- *, ■: 

Many polynucleotide sequences, such as EST sequences, are publicly 
av ^!?bie and accessible through sequence databases: Some of these sequences are 
5 related to SEQ ID NO:26 and may have been publicly available prior to cbrtception of 
the present invention. Preferably, such related polynucleotides are specifically J • 
excluded from the scope of the present invention. To list every related sequence-is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising ,a nucleotide sequence described by f tte general 
10 formula of a-b, where a is any integer between 1 to 1348 of SEQ ID NO:26, b is an ' 
integer of 15 tq 1362, where both a and b correspond to the positions of nucleotide 
raidues *IQ:26; and where, b is greater than or equal to a * 14/ 

FEATURE ,QF PRQ BY GENE NO: 17 ^ ; ; c 

15 i : ^?' tran ?latipn product of ttt^ 

?!ig°^n<^yterspecific secreted protein/1 7varid with clostridial enterotoxin'cell 

?^y^°m^ r9!es;pr;endogenous human ligands t 5fo 

:.::s209(^ s i-g«?ftis expressed primarily in testes tumor, fetal arid infant lung^d% a 
20 lesser extent in, amygdala andrSomeoth^ : bin /: 1 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification;of the ,tissue(s) of «ell typefc) present Sn r a a " v 
*i?!?gfel-&m\6M<l fer,diagnosis-of4iseases and conditions which incmde, but are 
not limited to, bacterial infections. Similarly, polypeptides and antibodies'directed to 
25 these polypeptides are usef^ 

identification pi the tissue(s)-or cell typc(s). For amumber df aisoMe^'of the^vg 1 
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tissues or cells, particularly of the pulmonary and endocrine systems, expression of 
this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., cancerous and wounded tissues) or bodily fluids (e.g., 
lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or cell 
5 ; sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e , the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. ; 

The tissue distribution and homology to CPE receptors indicates that ' 
polynucleotides and polypeptides corresponding to thi$ gene are useful for study and 
10 treatment of infectious diseaises and immune defense disorders! ; - ^ 

.Many polynucleotide sequences, such as EST sequences, are publicly J - 
available and accessible through sequence databases. Some of these sequenced are 
related to SEQ ID NO:27 and may have been publicly available prior to conception of 
the present invention: Preferably, such related polynucleotides are specifically ^ : 
15 excluded from the scope of the present invention: To list every related sequence is ' 
cumbersome. Accordingly, preferably excluded from the present invention anyone or 

polynucleotides comprising a nucleotide Sequence described by the general ^ 
fonnula of a-b, \vhere a is any integer between l*o 1367^ ) 
, <? n ^ger- of 15 to ,1381 , where both a and b correspond to the positions of nucleotide 
20 residues shown in SEQ ID NO:27, and where b is "grekter than or equal to a + 14. 

FEATURES Qf PROTEIN ENCODED BY GENE NO: 18 i 
; :3^! gene is expressed primarily in synovial sarcoma, hemangiopericytoma, 
. and placenta. .<, , ■■■ t .•.. : -v^H A - / irMtr;" 4 ..-m ■ •'<■ :i 

25 i j ; Tfc? rcforc » polynucleotides and polypeptides of the invention are tisdful as" 

reagents for, differential identification of the tissiie(s) or cell type(s) present iri a 1 1 
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biological sample and for diagnosis of diseases arid conditions which include, but are 
mot limited to, synovial sarcoma, hemangiopericytoma, and placental disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the ussue(s) or cell 
5 type(s); For a number of disorders of the above tissues or cells, particularly of the 
skeletal and immune systems, expression of tliis getie at significantly higher or lower 
levels may be routinely detected in certain Ussues dr i^H ty^s (e g;, skeletal, 
immune, placental; caricerous arid 4bun<ted tissues) o 

serum-plasma, urine; synovial fluid Ml ^nal fluid) or aribther tissue or cell sample 
taken from an ihdividuM having ^ 

expression level, i >e., the ex^^ibn'levfel ifi healthy tissufe or y $o<iify fluid from ah 
individual hot having the disorder inferred ^ly^ptide^ of the ^pi^ent irrventibn 
comprise immunogenic epitopes shown in SEQ ID 'TNO: 79 .'as residues: Pro-27 to'Ala- 
43, Pto-46 to 1^55, Arg-63 to GIn-79; Glu^^ 

141 to Asr>-151, Pro-162 to Cys-168, Ala-206 to Ser-2 15. Polynucleotides encoding 
said polypeptides arc a^ C > ' • W: ,^ ivyr, 

ussue disu^ 

that polynucleotides and polypeptides corresponding to this gene are usefiil for iSe 
detection and/or treatment of synovial Sarcomas anS hemangiopericytbrnas. In 
addition, the expression of this gene product in synovium indicates a rble In the ' 
detection and treatment bf disordtere and co^ the skeletal system, in 

particular osteoporosis fiis welt ais disorders ^idtiri^ connective tissues (e g arthritis, 
trauma tendonitis^ chrohdomaiicia 1 krid tnn^matio'ri)J sucli as irt^he^Uagnosis or 
treatment; of various" autoimmune' tiisbrcier^uch as Aeumatdid Iritis" lupus, " 
scleroderma^ and deiWaidrhyosi tis "as Weil as 1 dwarhsrri: spiiial d^fbrffuitibn^ and ' 
• specific joint abrionnali ties as well as chondrodyspl^ias^ 
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dysplasia congenita, familial osteoarthritis, Atelosteogenesis type II, metaphyseal 
chondrodysplasia type Schmid). Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

5 Many polynucleotide sequences, such as EST sequences, are publicly 

available; and accessible through sequence databases. Some of these sequences arc 
related to SEQ ID NO:28 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scppe of the p^sem, invention. To list every related sequence is 
10 cumter^e. from the present invention are one or 

more pol^uclepticfcs. comprising a n^ described by the general 

. fo J?™!? 9? : i y | **p . a is integer tet>yeen ijq 2513 of SEQ ID NO:28, b is an 
integer of 15 to ?527, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:28, and where b is greater than or equal to a + 14. 

15 - c ■ _ > • . . - , , ' 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 



W^9SGA^ASRQ^ 
EKYPLQl^ 

25 NnurcrryVL^ 



o 



'") 





IP ;NO: 16p),VI^O^yDISNNI^ 
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,, QNTRKSIEWK1NI (SEQ ID NO: 1) arid/Or : ^ 

EKYPLQLFPMWIUWYLSAVLCm (SE Q 
5 ID NO: 161) or a fragment of one of the 3febS«$k^li^cl^«Bqbtefces.' ^P^^uc^Mtides 
.-. encoding these polypeptides are also provided; - " ' 

This gene is expressed primarily in human placenta. 
•-> Therefore, polynucleotides and polypeptides' of the invention are useful as 
-;i reagentsfordiffenmtial identification df^^ 
10 biological sample and for diagnosis of di^aWs arid conditions which mclude, but are 
not limited to, developmental and endocrine aisorders. $iniiiarly; : p&ypeptides arid 
antibodies directed to these polyiwptides are useful ih prbVidihg inimmwiogicM 
rprobes for differential identificatidh of me tissue(s) or cell type(s). For a number of 
dispiders of the above tissues or cellsj particularly of the end<^ne system arid ' 
15 developing tissues expression of this gene ai significantly higher or ibW levels may 
be routinely ,detected in-certain tissues or cell types '<&£!; eridOc«&; developing, 
cancerous.and wounded tissues) Or bodily fluids (eJg ; lymph, serumypiasmaVunne. 
:■ ,TOy«4 fluid and spinal fluid) or ahothertissue-m 
individua>havjngsuch*disoid^ 

20 the expressiomlevel in healthy tissue or bb^ily v fluid frbm an indiV^ual not having the 

-. >4fagife t ~.rt'WJ&u : i*\iKi; nv-n hue •v'd.vr/f-s-p:. •■ 1 ,.->.-^:-::oA..5-.!;f. '■>.".}•. 

; ;T; :«^Je tissue distribution in '-(plac^far iiidicaet^B'- tfiii' poiyhb^bk^i^B'oi^' ' r " 
polypeptides corresponding to this gene are useful as a hbnrioneY^ grc^^ 
me inductipn of abortion or spontaneous abortions,' for hyperplastil aon^rn^lltiesi'as 
25 afactor(s)Jnyolyedinci^^^ 

gestation, to detect or treat gestational trophoblastic diseases, such as hydatidiform 
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mole, as well as to detect placental trophoblastic tumors and choriocarcinomas. 
Furthermore, the tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the diagnosis and/or treatment of disorders 
of the placenta. Specific expression within the placenta indicates that this gene 
5 product may play a role in the proper establishment and maintenance of placental 
function. Alternately, this gene product may be produced by the placenta and then 
transported to the embryo. where it may play a crucial role in the development and/or 
S " r ^ 1 f al °£ ^.'KsWN? embryo or fetus, Expression of this gene product in a 
vascular-rich tissue such as the placenta also indicates that this gene product may be 
10 produced more generally 113 endothelial cells or within the circulation. In such 
}} P]*y.<yW"i g«*o?BBzed roles in vascular function, such -as in 
^gif>?fne«i?. It niay. ^Iso. be prodLicecl in the^vas^ulature and have effects >bn'%»ther 
« ft* , w » mil > ^ circulation, ^such as hematopoietic ceUs. It may serve to promote the 
P ro !!. ferati ? n » *^y$ v &$Y!rt9n,jmd/or differentiation of hematopoietic cells/as 

15 well as other cells throughou^the body. ..•>■>■..,, 

Many ^^ poly^uclef tide.se.quences, such a^EST? sequences, are publicly 5 ' 
Sn^fe^ Some.of these sequences are 

KMe $}?< SE £ &.WMWAP*yJtm *x*n publicly.available prior to conception of 
,* C ;?Jf^ ( l"^ specifically ^ 

20 ,.« "fr"^ u 9m :** ^° p ® Rf the Present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more I»|yn^te^^ i j»mjKi^.a nucleotide sequence described by the general 
•^wS^i^^^B^ P.y Integer between 1 to 2067 of SEQ ID NO:29; b is ah 
: ! nfc | e - - °rn« !& ^ m " W.4 bxorrespondto the positions of nucledfide 

25 v? dU< f? v l, °^?.? n i^R P? NO^^^nd.where bjs greater than or equal to a + 14; 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 2ft 

The translation 'product 6f Q^>^fe^id^-y^£fK^Mftybidy^' witftln&mm 
hepatocellular carcinoma oncogene which may be ^ 
oncoprotein and antibodies for screening and diagnosis of hepatic tumors. 
5 Preferred polypeptides of the invention compris'^ 

sequence: ■■ KKTNKTKTYY- (SEQ ID NO: l6^pPoiynucieoii<ies encoain^uHese 
polypeptides are also provided. 4 ' - » « « . 

■.-••^••^^^ 

- v Therefore; pdl 
10 reagents for^frerehtial iden^^ 
■■■.>! biological Sample and for ffia 
not limited to? irnmuhe'br her^ 
conditions; such 'as'hepaticc^ 
to these polypeptides are useful iii pro^ 
15 identification: of teissue(s) dree 

■tissues/far- Cells; particularly df theend^ri^e/ in^ 
gene atsignificihtiy hi^ 

tissues-o^ceWtyp^ and cancerous ^d'^ 11 

. AvouhdedtissuW^'bomiyfi 
20 nuid>aHd*pih^.fl^^ 

suchladisoro^relativetd^ 

! ^htftissueaist^ wim me homology 

tohumanhepalo^ellu^ 
25 polypeptides corresponding to this'gehfe^u&ruVfof^ : 
hepatic carcinoma. Representative uses are described in the "Immune Activity" and 
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"Infectious Disease" sections below, in Example II, 13, 14, 16, 18, 19, 20, and 27, 
and elsewhere herein. Briefly, the expression indicates a role in regulating the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell 
lineages, including blood stem cells. Involvement in the regulation of cytokine 
5 production, antigen presentation, or other processes indicates a usefulness for 
treatment of cancer (e.g. by boosting immune responses). Expression in cells of 
lymphoid origin indicates the natural gene product may be involved in immune 
functions. Therefore i^piild aJsg be useful as an agent for i mmunplogical disorders 
including arthritis,, asthma, ^ir^unp^ficiency dise^e^ such as AIDS, leukemia, 
10 rheumatoid arthrjtjs, 

acne, neutropenia, neutrophilia, psoriasis, hypersensitivities, such as T-cell mediated 
cytotpxicky ; immune reactions to^ 

yprsus-graft and graft- versus-host diseases, or autoimmunity disorders, such as ; ; 
autoimmune infertility, tense tissue injury, (^myelinatipn, systermc 
15 erythematosis, drug inducedjiemp 

disease, and sclerocte the proteinmay represent^ secreted factor that 

influences the differentiation or behaviprof other blood cells, or thati recruits w 
hematj^ietiq cells tg ^^^nj^^^thu ggnftproduct is Jhought?to Ae useful ; } 

in the expansion of stem eel Js and committed progenitors of various blood lineages, 

20 ,-, v ^ r /Jli*^ (types. Furthennore, the 

p^inmay also be used to ^teraiin^ biolog^c^ activity, raise antibodies^as tissue 

ofS^&i^ *WSR$-}&WiM *!H!«^ as, 
^•S^^ Wility as A tujnprTOarker ; andA>r -j 

25 inununo^ , J;i . >1 ..,^. / 1 . -x.r;r : r^Y!o<; 7. 
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1 ' 'Many ^fynui61ebticle sequenced; such ^'ESt 'sequences, are publicly " 
available and accessible through sequence databases. Some of these' sequences are 
related to SEQ ID NO;30 arid may have been publicly available prior to conception of 
the present in' ventibh; Preferably, such related poly nucleotides are specifically 
5 excluded from the scbpe dif the present invention. To list every related sequence is 
cumbersome. Acc»nclingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of *-bv where'i is ^iiiteger between I to' 1 248 of SEQ tD NCj :30, b is an 
^nil^tf -ttT ; f S'itf 1 262; WHere bottf a arid b correspond itolHe^sitions of nucleotide 
10 residues shown itfSEQ ID 

FEATURES OF'PROTfelKf ENCODED! BYGENE NO: 21 '" " : ' '• 

Preferred polypeptides of the invention comprise the following amino acid 
sequence: RAWSSVYQN^ (SEQ ED NC): 163^? Polynucleotides 

15 - encoding mes'e ? poVy^ provided.'* ''' **** ?u '~ ' "' ■ •'"~™ lo:i r2 

r ? r " :r ' : ^ chromosome 
ao?Accbrdingly^iynucieo ! u^ . 

« t.Tnis gene is expressed primarily m fetal spleen and liver and to a lesser extent 
20 '• mavarietf of b^ r 

^Therefore; ^blynucieotides and poiypeptides of the invention are useful as* 
reage^lfbr^renuai rdyhi^^^^r-ciS fijg^f^^f^^ii^£^St^£*'" JC 
' biblogieabsainpje^ior^ 
/:> not limited to; hepatoblastoma, leukemias, lymphomas, liver metabolic diseases and 
other conditions 
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cells. Similarly, polypeptides and antibodies directed to these polypeptides are useful 
in providing immunological probes for differential identification of the tissue(s) or 
cell type(s). For a number of disorders of the above tissues or cells, particularly of the 
liver and immune system, expression of this gene at significantly higher or lower 
5 levels may be routinely detected in certain tissues or cell types (e.g., immune, 

cancerous and wounded tissues) or bociily fluids (e.g., lymph, serum, plasma, urine, 
synovia] fluid and spinal fluid) or another tissue or cell sample taken from an 
'"^^i ,having such a dUsonter, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid frorn an individual not having the 
10 disorder, Prefemd polypeptides of the present invention comprise immunogenic 

epitopes shown in SEQ ID NO: 82 as residues: Gln-73 to Ser-83, Pro-1 16 to Gln-122, 
Met-130 to Tyr-136, Phe-146.t9 TOr-153. Polynucleotides encoding said polypeptides 
are also provided. 

, The tissue distribm 

15 corresponding to this gene are useful for the detection and treatment of liver disorders 
and cancers, as well as other inroune disorders and conditions (^..hepatoblastoma, 

diseases and other conditions that are attributable to die ^fferentiation of hepatocyte * ) 

^fwogeniror toIIs), Fu^e^ore,^s g;ene praluct jray of 

20 cytokine production, andgen that may. also suggest a 

usefulness in the treatment of cancer (e.g. by boosting immune responses). Since? the 
gene is expressed in cells of lymphoid origin, the gene or protein, as well as 
antibodies directed against the protein may show utility as a tumor marker and/or , 
immunotherapy targets for the above listed tissues. Therefore it may be also used as 

25 an agent for immunological disorders including arthritis, asthma, immune deficiency 
diseases such as AroS^ 
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sepsis, acne, and psoriasis. In addition, this gene product may have commercial utility 
in the expansion of stem cells and committed progenitors of various blood lineages, 
and in the different cell types. Protein, as well as, 

antibodies directed against the protein may show-utility as a tumor marker and/or 
5 .^i^^uno^ei^py : uu^^ts / fertile ;abo,ve.Iisted tissues.:'. > 

; ri r~:M?Py P^yn^J^ti^jsequences, such as EST sequences, are publicly v 
ava ^ a #S and ac ^iWe ^ough sequence databases. Sbnie of these sequeiices are 
^! a £d^ s ?9 R NQ:31 ^d may .have been publicly avai pridr to cbheeption of 

c ^?^^^vAccordingly t preferably -excluded from the prew^ or 

^^H^ Pf a r^^here a Jsanyjnteger -between to 1 790 of SEQ ID N<3:3 1, b is an 

and b correspond to the pbsitibhs of li.ucieotrde 
residues s|ip>yn in ;SEQ K n? ^0:3 l v and where b is greater than oi*equ& to a 'P'ik. 

pATWt^ OF 5 ; H ; 

< ^ shares sequence jhomblo^ wiffi 

containing this gene ^ ^dv^ed the GAS (gamma activating sequence) promoter 
elcn &\h ^is ; }itely,that this gene activates myeloid ceils; arid^tb^es&f extent, 

GAS is a^ro^ter e^ment 

Ja £?T£&P a ^^ is arlarge;:sigiial transductibh patKwky 1 

involved in the differentiation and proliferation of cells. Therefore, activation of the 
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Jak-STAT pathway, reflected by the binding of the GAS element, can be used to 
indicate proteins involved in the proliferation and differentiation of cells. 

. . This gene is expressed primarily in ovarian cancer, arid to a lessir extent in 
breast cancer and prostate tissue. > : ; 

5 Therefore, polynucleotides and polypeptides of the invention are usMil as 

reagents for differential identification of the tissue(s) or eel! type(s) predentin a 
biological sample and for diagnosis of diseases and conditions which ihclude;but are 
not limited,to, cancer of the reproductive systems. Similarly] polypeptides and" ' ^ 

anti^o^cs ..directed to these polypeptides are useful ift pi^viding imniurioidgic^ 
10 i prp|^^or : differemial identification of the tissub(s) or cell type(s)- For a nu^bfrof 
.disorders of .the above tissuesor cells, particularly of the reproductive ; systeiiisf ' 
?^P^ ssi 9n of this,gene at significantly higher or lower levels niay be rtutiheiy rr 
.,: -dptectedjn ceitatn c tissufes or cell types (e.g., reproductive, cancerous and wounded 
. tissues) or bodily fluids (e.g.; lymph, serum, plasma, urine, synovial fluid an^spinal 
fluid) or another tissue or cell sample taken from aiv individual having such a ^ 1 
disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bqdily fluid frbm ah individual^ luvm^the di'so^^P^f^d 
^polypeptidx^pS (t^present invention comprise immuridgeriic Epitopes shown in SEQ ) 

ID NO: 83 as residues: Phe-4 to AJa- 10, Glri-142 to Pro^ISO^Glu^i 56 1<> Gltf&i!, 
C fev-W'*?*- AIja rv i?Q t: Po|ynuc|eotid^ encoding said ^polypeptides are also provided. ; 

r j^iTh? tis^^^bution and homology to LAK-4p' indicates th& G T r ^ 
i ^}W£9&P#&s and pplypeptides corresponding to this gene ire useful for the T: 1 ? 

. r ;vf.ji;iSvrrii ff ow"':Mv A f; . L:. y- -> <\s is '-:U.^ tr- nor u-J • ' . ■ .. -t? 
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protein may show utility as a tumor marker ahd/br immunbtherapy targets for the 
above listed tissues. 

Many polynucleotide Sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NO:32 and iriay have bebn publicly available prior to conception of 
the present invention. Preferably; such related polynucleotides ai« specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome^Accorc^ 

more polynucleotides comprising a niiclebtide seqti^ilce described by the general 
formula of a-b, where a is any integer bbtwteri 1 to 1 447 oif SEQ ID NO:32 t b is an 
integer of 15 to I46I; where both sl arid bcoirosporid to the ^sitions of nuci^otide 
.. residues shown in SEQ ID NO:32; and where b is gnsat<£ than of b^uil to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2J 

- i The translation product of this ge^ 
HC 1 ORF (Genbank Accession No:gl333929). ■ ' --• ^ / .--wm 

Preferred polypeptides of the invention kniino acid 

, r .sequence: WCYlJt™ 

164). Polynucleotides erico^ ■ ' 

:Thistgene is expressed primal " 
Therefore, polynucleotide^ ^ pdlypeptidei tfte mi^^^mm^'^''' , 
reagents for differential identification the iSs^ a 
biological sample and fortUaghbsis tff diseases and cbhiiitiohs wliidh mcliicierbut are 
not limited tp ; immune diseases ahd/br disc^re? Sitnilaky^ fibiypeptiS^ ami 
antibodies directed to to^^ 

probes for differential identification of the tissUe(s) or celi ty£e(k)i For a riiimbdr of 
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disorders of the above tissues or cells, particularly of the immune system, expression 
of this gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types (e.g., immune, cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
5 cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e.. the expression level in healthy tissue or bodily fluid from 
an indi vidual not having the disorder. Preferred polypeptides of the present invention 
comprise immunogenic epitopes shown in SEQ ID NO: 84 as residues: Thr-24 to O 
L y s ' 29 - Polynucleotides encoding said polypeptides are also provided. 
10 Tlie tissue distribution in neutrophils indicates that polynucleotides and 

polypeptides corresponding to this gene are useful for the diagnosis and/or treatment 
of disorders of the immune system. Representati ve uses are described in the "Immune 
Activity" and "Infectious Disease" sections below, in Example 1 1, 13, 14, 16, 18, 19, 
20, and 27, and elsewhere herein. Furthermore, this gene product may be involved in 
15 the regulation of cytokine production, antigen presentation, or other processes that 
may also suggest a usefulness in the treatment of cancer (e.g. by boosting immune 
responses). Since the gene, is ^pressed in cells of lymphoid origin, the gene or 

protein, as. well as. antibodies .directed against the protein may show utility asa tumor 3 
marker and/or immunotherapy targets for the above listed tissues; Therefore it may be 
20 also used as an agent for immunological, disorders including arthritis.-asthma. immune 
deficiency diseases such as AIDS,, leukemia,. rheumatoid arthritis, inflammatory 
bowel disease, sepsjs, acne, and psoriasis. In addition, this gene product may have 
commercial utility in the expansion of stem cells and committed progenitors Of • 
various blood lineages, and in the differentiation and/or proliferation of various cell 
25 types. Expression of this gene product in neutrophils also strongly indicates a role for 
this protein in immune function and immune surveillance. Protein, as well as; 
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antibodies directed against the protein may show utility as a tumor marker and/or 
> immunotherapy targets for the above listed tissues. 

Many polynucleotide : sequehceis, such a^ sequences, are publicly 
available and accessible through sequence databases/ Some of these sequences are 
5 related to SEQ ID NO:33 and may have been publicly available prior to conception of 
: : the present in vention. Preferably, such related polynucleotides are specifically 

excluded from the scope of the present iirventibriV To list every related sequence is 
r 'Cumbersome. Accordingly ^preferably exc frbnri the present invention are' one or 
more polynucleotides comprising a midebtide ^^^m^^^^^yt&k general 
10 fbnnulaof ^b^hereatsaniyMh 

-integer Of 15 to 1114; where both HMd b coih^^dnd to^ 

i residues shown i n SEQ ID NO:33; and' where b^is grea^tiiM orequiftb a + R 

15 ; r Thisgene is expressed primarily lil : tifisftfc caWcer tissue^testes, and 1 
macrophages/: $ii e..dir.v,-.r--"- (i-.riOi^^-K;: - *-; v^-'s - 

, r.t o vq 'Ilierefore • polynuclebtides Wd ^lyj^ptiaek^f fl^n^tion 'are use%f as 
reagents^ afferent 

biologicaTsample^&fo^ are 
-Oioq^QtUniite^^ 
^polypeptides^ 

immunological probes fOttdiffe^htial identification 6f the ti^ue(s) or cell type(s)^ For 
a number of disoi^J^x^ th^above-ti 
/: ;^d;immune systems^expressiOT 
5 may be routine^ ^ 
^ i -cancerous and wounded dss^ 
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breast milk, seminal fluid, synovial fluid and spinal fluid) or another tissue or celi 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
5 The tissue distribution in breast cancer, tissue, as well as in testes, indicates 

that polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of reproductive system cancers, as well as cancers of other 
tissues where expression has been observed. Furthermore, the tissue distribution in 3 
t«te s indicates Aat polynucleotides and polypeptides coiresponding to this gene are 
10 .^^^ VffS"?^ 1 * 1 ^ dia ^5»is 1 pf.con^tions concerning 

MV^?,Mf^ M ^^' ?P¥P maturation), as,well as cancer. Therefore, 
this *?S?iP8&$*}* ! he "^S^nt.pf male infeitil ity and/or impotenceJThis 

gene product is also useful in assays designed to identify binding agents, as such 
agents (antagonists) are useful as male contraceptive agents. Similarly, the protein is 
15 ^ ,te ved to be useful in the ^ . 
are also a site of active gene expression of transcripts that may be expressed, • 

jWftftS ^. 1 ^ ,ey ?^ ? n ^F ; tis ?H^ ° f :the ! body >! Therefore,this i gerie product 

™y ; ^. expressed in otiier spec : ific,ti§sues or prganSiWhereit mayiplay related^ • ") 

.-. Sd'lSSfS™^ bone " 

20 foimation, '•^.^^.^^^^.i^i^jMfHiMe target indications. Based upon 
JrowRiP^SfSSfe o{ $% P^^"' WfiHOTlltt against this protein may be 

v "f^*! ??. ^?*?^ , ??*rS 4 f^Ti^M^^- Pftlhl* «!!?*?*«r. i^«cpK||«l«Iy; prefened are-antibodies 
^IS? W &.fc.£8Bfli^.V!&H* of thisgene. . 

tra "?'^ t ^"^^ t .^ thi ? .^|?^to.A^dsui^>Alaoi.p(oyided is a method of 
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detecting these tumors in an individual wKicfi comprises a step of contacting an 
antibody specific for the translation product: of this gene to a bodily fluid from the 
individual, pi^^ an an tigen 

found in the bodily fluid. Preferably the afitibc^y boiihil to & sbiid sup^irt and the 
5 1 i bodily (fluid is Serum: The above embbdi 
diagnostic tests (kits' arid itie^ 
£ Furthermore, the protein may also be u^ 

antib(Kiies/as^tissue marked 
,~; *atm<^latetheiNnteto 

10 ->Pratein^^ utility « a 'tumor 

■« 

marker^d/or iirimundthe^^ 

• ; «vailableandraccessibl&!thro^^ 

related toSEQID NO:34 and may ; hive been |>ubl^ k(/ai iSblkl^i^^ ^ortbi^ion of 
15 otheipresem^m 

c: *xcluded.froiti the^ope of the 

cumbersomei.Accortiffgly; preferably 
more f poiynuelebtid&Cbr^ 

formula of a-b, where a is any integerBetweSri' ^lo^ar^SE^^Wo:^ b'u an 
20 integer ofa«S^22358wtiere^^ ( ? 

l^idues.shown in ; SEQcro Nd:3^ 

.?>:*:>■:}■ i'->q;/ '.uwkH .si'.'x.- Hfu-frso? iiootd-:-" ewfcwij vadu: iu 'f-s5«-.fiiw!v* 

. fiFEATURES^OF PROTEIN ENCODED BY GENE NO: 25 : '' ,,H ? " 
^• i Preferred polypeptio^s of the 
25 sequence: CRNSARA^n^NPIlPTQK^eVl^ 
encoding these polypeptides are also provided. 
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This gene is expressed primarily in B-ce!l lymphoma, and to a lesser extent in 
human tonsils, fetal bone, and 8 week, human embryo. 

ThCTefore v polyn,ucIeotides and polypeptides of the invention are useful as 
, rea ^ er ?^ ; fc ? r < ?? ffercnl ? al identification of the tis$ue(s) or cell type(s) present in a 
5 kjojogicd Mn^ple^apd for diagnosis of .diseases and conditions which include, but are 
not limited to, jmmiftie and hematopoietic diseases and/or, disorders, particularly 
cancers of blqod fprming^ cells, particularly in B cell lymphomas. Similarly, i 
polypeptide^ and ^tibocUes directed to Jhese polypeptides are useful in providing 
i ^"?^???^ W^^l^^^^ 1 ^^ 1 ^^ Pf ; the; l tissue(s) or cell type(s). For 
l5 » Py 11 ^? t**?^? P^^^Yf^^iH^rceiis, particularly of the hematopoeitic 
system, expression pf thi$ gepe at significantly higher or lower levels may be 

™v"?&.q e ^ and 
cmceroiw^ 

,. SPjiJfl P$d) S^9* C| : ti^su^pr cejl sample taken from an 
indi^al ^ing such a^order, relative to the stan^ gene, expression level, le., 
th * .^F^ffJS^\^^^ fesue ;? r^yuid from an individual not having the 

«i!B8l*S» : ' I,e ^ 9 ^J^74.*olynucIeotides-. 

, MK ;t : : ^f,H*v"*^^ and ' 

Pojy^ptides com^ diagnpsing;and treating B cell 

lymphomas or other disorders of blood forming cells. Based upon the tissue 
distribution of this pxptcin^ ^agonists, directed against ^his protein may be useful in 
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r • Also provided is a kit for detecting tumors in which expression of this protein 
occurs. Such a kit comprises in one fern 

translation product of this gene bound to a solid support. Also provided is a method of 
detecting these tumors in an individual which comprises a step of contacting an 
5 antibody specific for me translation '^S^ffij of , d& / s"gw''to a bodily fluid from the 
individual, preferably serum; and ascertaining whether antibody binds to an antigen 
^ ~. found in the Bodily fluid/ solid support and the 

diagnostic tests flats arid m^6^)V ^ ^ore paitictiiariy described elsewhere herein. 
10 Furthenn^^te 
> cells imd ^ 
ahd/br prolifgratidii ofvmbus^ 

against thfeprotein may show utility as a tumor marker and/or immunotherapy targets 
fortheabovi^ t - !;i -' 4a; ' i,, ' ;: ' v.rv.,.i:# - r v ■ - ->.:-*' ■ -?v.. 

15 

V : - available and acoessitiie^mrd^ 
related to^EQ ID N(J:35 ^m^ 
^ ) m**m^tm 

excliidetf^^ 
20 cumbertome^Acc^ 

more polynucleotides'^^ 

formula of a^b t wJieieVis ^ b ] s an 

integer of 15 to I S53, whei^ both a a^ 
aiesidues show/n m SEQ ID NO-35, and where B is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BYGENE NO:^"'''"' '"''^ ,!au /'" 1 ' 
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Preferred polypeptides of the invention comprise the following amino acid 
sequence: TRPKKEAGRISTVELQK (SEQ ID NO: 166). Polynucleotides encoding 
these polypeptides are also provided. 

This gene is exposed primarily in retina and multiple sclerotic tissue. 
Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential idCTtifi^ation of tfie ^^^ssueCs)^ cell type(s) present in a 
biological sample and for diagnosis of diseases and condition^ which include, but are 

•..»!.**' * " 1 ... j . ....... ....... r ^ 

not limited to, muscular or \isvrt diimfe&, p^crtKly degenerative conditions, such O 
» ."^Wpjf, ■* ros's. Similarly, polypeptides and, ,antibodies,directed to these . 

t? ^«nological Drobes.for differential ; ,,, ; 

: (?) : Pf the above 

•• .f^^vn^^-^^^M^J^M cell 
types (e.g., muscle, visual, retinal, and cancerous and wounded tissues) or bodily 

fluids^ (e.g.^lj^ph^seram. plasma, urine, aqueous, humor, yitreous humor, synovial 

fluid . and 1 spinal I fluid) or 1 ^J^«j^,^ 1 #ffl^^j^^J«viDg 

, -^ a ,f SOr 1 C ^n C ]^ to . l?vel. i.e,, ; theexpression 

Iew ^»^ea^y tissue or^ f ) 

shownin OTQ m NO: >m jraHn.4«|^B= v lU^y^S^ ^O^^EVlg^U^* J5e%dS^.#^.Z : .y» T 499, <kT T a , 

Polynucleotides encoding said polypeptides are also provided. , v . - 

■ kwv.v. f,.*,j \~. ;;>^1>1uvr> a-.indSr.^sf "itfijyaiw/i. * ^hu^m.u.. ._•! i,3>.i.i> /n -i .. .••>■; 

The tissue distribution in multiple sclerotic tissu^ indicates that f s ,i ;; 
P 0 !^." cl f ot , i( k s .^f^ Tf^^fc 1 ?:* 5?5?F?^^9!^S to. "this. &9||e are useful for the.,., 
diagnosis a^nd treatment tfd&gMf^ajftg? conditions^uch v as«iuJtip!e.sclerosis. 
Moreover, polynucleotides and polypeptides corresponding to this gene are useful for : 
the detection, treatment, and/orjjrevention of various muscIe^soiders,,such;as :-f 4 
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muscular dystrophy, cardiomyopathy, fibroids, myomas, and rhabdomyosarcomas. 
The protein would also be useful for the treatment, detection, and/or prevention of 
visual diseases and/or disorders, particularly macular degenerafiori. Protein, as well 
as, antibodies directed against the protein may show utility as a tumor marker' and/or 
5 immunotherapy targets for the above listed tissues. 

v . Many polynucleotide sequences, such as EST sequences; are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:36 and may have been publicly available ^ribr t^ deception of 
, the present invention; PreferaM 
10 excluded fr^m the scope of the present invention. To Hst every related sequence is 
cumbersome,; Apcordingly, preferably excluded from the preseiit in ventioh irfe bne or 
/ Wr? polynucleotides; comprising a nucleotide se^ 

formula of a-b, where a is any integer between 1 to 1451 of SEQ ED NO:36," b is an 
ilP^g^ of 45 to l465, where both a and b correspond to ?thd |^itidn^f nucleotide 
15 residue greai6rihari br^qual to a + 44. 

, EI^TURES OF PJROTEIN! ENCODED BY GENE NO: 27 ^ 

; rti stv i Prcferr^polyp folI6wiri% anurio acid 

ID NO: 168), Gi^PHSSKLPKSCTEHDHTSG?(SEQ ID NO: 1 69);- " ; " - ; 
( Ej^R^^ IfO)? * w ^ ^ Ui 

5 : QpS^ (SEQ ID: NO: 171)? and/or ' { 

, 4P5TLQHPIli 172)1 PolyriudfebdBes enacting 
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^ese pplypeptides are also provided. The polypeptide of this gene has been 
( determined to have two transmembrane domains at about amino acid position 119- 

,135 and 182 - 198 of the amino acid sequence referenced in Table 1 for this gene. 
fc Based.upon these characteristics, it is believed that the protein product of this gene 
5 shares structural features to type Ilia membrane proteins. 1 - 5 % * h 1 ■ ^ - - 

n )irJ JpcJuded in this invention as preferred domains are eukaryotic thiol (cysteine) 
£ . proteases, histidine active site domains, which weir identified using the ProSite 
. u . .. .analysis twl (Swiss Institute ofrBioinformatics); Eukaryotic thiol proteases (EC *3 
3 f4s5S?! >> I U a"? aXamily.of proteolytic enzymes whith contain an active sitecy'steine. 

na^fe tsi.dte chain;? it ASparagme completes the essential catalytic triad: The' 
I ^S^Jf^^^ltPni js t$ts fol lo ws:- Q-x(3 )r[GE}-XrC-P^ J-x(2)-[STAGG]-[STAGC V] , 
■ fii J[Q ^*?>^UVc;site residue]. .. ^. ; -v^>;;--^.:::' vm, .;<-/: ^.^. ; ,-t^ 

15 ^sequence: SjV^HA^ATQSQ (SEQ n>NO: 173^ 
polypeptides are also provided. 

Further prefe^d ^e:poly^tidesl<S^ 
'biB!^^|ft?^^ si te domain, of- the sequencfe ireferencfed^in Tkble I for this f ' ) 

gene, and at least 5. 10. 15, 20>25i 30^OO)f 75 additibiial cc^ugu^ahanb^Scui 
^ J J JS^H?S^ 0 f^Wf^nped tequBftS? TOe! S&WuWdl cfatfj^oifc^^ vl 

rl^fi*^^^ Ae;jad^tibn^86h«gu^ kt^rih^iS residues may 

be both N-tenrunal and Cr^mii^^^ (Cysteine) proteases' ° 1 

histidine active site domain, AyheraiOhe total N^dS4emi^ 
25 acid residues ggual jthe specified number! The abtivfe pigf^ is : 

^^B&HBSft^^ eulcaiydtic-uifbl^cystan^ 
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active site domain containing proteins. Based on the sequence similarity, the 
translation product of this gene is expected to share at least some biological activities 
with proteases. Such activities are known in the art, some of which are described 
'elsewhere herein. The following publication was referenced above and is hereby 
■■ incorpbrted herein by reference: Dufour E. t Biochirhie 70: 1335-1342 (1988). 
This gene is expressed primarily in fetal heart. 

Therefore, polynucleotides arid polypeptides of die invention are useful as 
reagents for differential or cell tyjie(s) 'preseritlti'a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, developmental, cardiovascular, or growth disorders, particularly 
v;: ' : atKeW^:ler6Sis of congest! ve' r he^rt- failureV ^imiiafly, fbiy^tides ^d antifiodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above U&uei br cells, parti of this 

gene at significantly higher or 1 

tissues of J cell types (e.g^ developmental, cardibvasciiiar, growth, kind cancerous and 
wouridecf tissues) w bodily; fliiids (e&V fyttxpti'; ^riim; plasma, Miotic fluid, urine, 
amniotic fluid, synovial fluid'and spinal fluid) or another tissue or cell sample taken 
froiti ah individual having such a disorder, relative to the standard gene expression 
level; i.e , J the expression level in healthy tissue dr bodily fluid frorh an Individ^ not 
having the disorder. Preferred polypeptides of thepresent invention comprise 
immunogenic epitopes shown in SEQ ID NO 88 as residues: Leu-23 to Asp-34, Cys- 
97 to Pf 6-106; SeH2D2 to GIy-2D8, Prb-251 to G)y^25T Polyitoc^ 
said polypeptides are also provided. 

The tissue distribution irf^ tfikt pdiyimcleofictes arid 

polypeptides corresponding to this gene are useful for diagnosis and treatment of 
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atherosclerosis, and congestive heart failure. Representative uses are described in the 
"Hyperproliferative Disorders" and "Regeneration" sections below and elsewhere 
herein. Moreover, the expression within fetal tissue indicates that this protein may 
play a role in the regulation of cellular division, and may show utility in the diagnosis 
5 and treatment of cancer and other proliferative disorders. Similarly, developmental 
tissues rely on decisions involving cell differentiation and/or apoptosis in pattern 
formation. Thus this protein may also be involved in apoptosis or tissue 
differentiation and could again be useful in cancer therapy. Protein may be ueful in 
the treatment, detection, and/or prevention of a variety of vascular.disorders, which 
10 include, biit are not limited to ^microvascular disease, emboisnu stroke, aneurysm, or 
vascular lealc sjmdipme. Protein, as well as, antibodies directed against the protein 
may show utility as a tumor marker anjd/or immunotherapy targets for the above listed 
tissues. 

Many polynucleotide sequences, such a? EST sequences, are publicly 
1 5 available and accrcsible through sequence databases. Some of these sequences are 

£ S £Q JP NO*37 ^ may have been publicly available prior. to conception of 
* e P^Meiit: invention. Preferably, such related polynucleotides are specifically 
.^..^jH^/rpm the.^ppe.of^e present jtoventjop.^ 

^?^"^^PP^?SHy excmd^frpj^ : tfie present invention are one or 
20 ™? f f W^M 0 '^*!?, comprising a rmcieotide ; sequence described by the general 
formula of M>, where a is jiny integer between 1 to 971 of SEQ ID NQ:37, b is an 
inte ^ r ? f } 5 to 985, where both a and b correspond to the positions of nucleotide 
rc v^"f S *!?™ n in SEQ m NO:37 > and where b is greater than or equal to a + 14. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 28 



( .> 
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This gene is expressed primarily in apoptbiic arid activated T cells, and to a 
lesser extent in bone marrow, tonsils, brain and retina. 

Therefore, polynucleotides arid polypeptides of the in vention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
5 biological sample and for diagnosis of diseases' and conditions which mcludei but are 
,}.-.., not limited to, inflammatory, immune and nervous ^yite^(#ectsVlsin^^tfly^ , '' 
. polypeptides and antibodies directed 
iinmunologicaJ probes for differential id^ 

a number of disorders of me above tissues or cells. partiiiuia^ly system, 
10 expression of this gene at significantly higher or lower levels 'may 'be routinely 
■ ■ . 'detected in certain tissues or ceU typea (e g;, ^ 

or bodily fluids (e.g^lyinpl^ 

another tissue or cell sainple taken from an iridlvidWf havirig a d&ord^ relative 
. to the standard gene expression level, i.e., the expression 
15 bodily fluid from an individual riot having the dteord&: Trefemal pofypeptides of the 
present in ventiori con^prise iriiriiunogem m SEQ tt> Nb: 89 as 

residues: Tyr^52 to Glu-62: Polyriucleotides encodWg said p^yp^ t yes^l^o 
prpvidecL.i^uo -v. r.ivHj r -^s~;- ■ .t-.-j crt-.v- :.:••;>.<... h^Xn- : ./. li:J/JZ \a ■\ytif'.--.. ?■:•:■:;:■■.>.:,,;-■. 

The tissue distribution in immune tissues such as T-cells, bone marrow, etc., 
20 indicates mat polyriucle^ 

for the study and trea^ent of neuroehd^ 

general immune disorders. Furmermdre^ to m ^ 

regulation of -c^okinelproauctidrir'antigeripPe^ 
, i;: ^so suggest* susefuln^^ 
25 ^sponse S ),Siric e ^ - V 
protein, as welI as, ; aritibodies directed against 
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marker and/or immunotherapy targets for the above listed tissues. Therefore it may be 
also used as an agent for immunological disorders including arthritis, asthma, immune 
deficiency diseases such as AIDS, leukemia, rheumatoid arthritis, inflammatory 
bowel disease, sepsis, acne, and psoriasis. In addition, this gene product may have 
5 commercial utility in the expansion of stem cells and committed progenitors of 
VariO " S M l0Od lin ? a 8 e ?v? n ^ in%d|fferentif!^, cell 
types. Protein, as wejl as, antibodies directed against the protein may show utility as a 
tumor marte^ ; j| 

•u , ^^ y ( ^ ,y !?"fr!f°' id ® ^ uen .^ s > such as EST sequences,, are publicly 
10 available and accessible through sequence databases. Some of these sequences are 
.., ff*££*; ajld.may have been publicly availablcprior to conception of 

, >, siiph nl^j^Jynuclcatid^ aTe specifically ■ 

e3(cli^ f^jhe^^ c^^ p^nt invention. Talist every related sequence is 
C ?5? ^^'A^'^^^^ l y. cx P 1 ^ from *e present invention are one or 
15 , i ™^»?-?^"^^^rP m ^J7 l M^? ? nucleotide sequence described by the general 
formula of a-b, w/iere a is, any integer between I ,tp,705 of SEQ ID NO:38,»bis an 

i^JP«WI?4iR.II» positions ofnucleotide 
residues shown in SEQ ID NO:38. and where b is greater than or equal to a + 14; f) 

^l*^^^ -to..*: 

, ™ s . ge n ^ ex P res ?i e *' primarily in. uterus and fetal; li ver. i •v.u.-.v .-.;,} tS 
., i1; >£}ffi$?$t f^^0^^,^*yP^^^^M'maon are useful as 
^S^^'Mlq^u^^^?^ ti ^ u «< s > or cell type(s) present in-a. 
biological sample and for gnosis of diseases and conditions which include, but are 
n ° t -?5S? l %&t<&<?$F^ .^^on* Similarly, polypeptides and antibodies : 
?™f Su^Jff^SSf^ are ;. u ^ efu l ^ Providing immunological probes for 
PZ035PCT 



20 
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. differcntial identificaUon of the tissue(s) or cell 
the above tissues or cells, particularly of the hemopoietic and urigehitai systems, 
. ; expression of this gene at significantly higher or lower levels may ^rbudnety 
■ • detected.in certain tissues or cell types (e.g./ufehis, liver/spleen, cancerous and 
5 w ?Wded issues) or 

and spinal fluid) of another tissue or cein individual having such 

a disorder, relative to. the standard gene expression level, iiei/the expressly ^leVel in 
healthy tissue or bodily fluid from an individual not haVingttc disorder. "'"'^ 
The tissue distribution in fetal liver/spleen and uterus indicates that 
10 polynucleotides and polypeptides cbire^bn^^^ uiM for tlieltudy 1 

v . and treatment qMnunyne,rhemc^etid and uiog^iaimso^^ur&ermore. this 
gene product may be involved in the reguiatioWfcf i^i^'pBi^i^aS^iM'^ ' 
hi^^^^^^^^P^^'^ 1 ^^ ^gg^a^tie^li^^iie treatment of 
cancer (e.g. by boosting immune responses). Since the gene is expressed* In cells of 
15 :jyraphoid;qriginv:megenecdrprot^^ 

y^^A^^m^Th&ea^i maybe alsb'used as } af SgMldr nosological 
■• 1 eujk^a, f teum^ 
of stem cells and committed progenitors of various blood lineages', anci 'in uie^' 

directed against the protein may show utility as a tumor markbr and/oy ' ' ? " H 
■ , % inmunotherap^targe^ 
r : vz ; <; r^.y:i»lynuele<«i:de«equ^ = ' ' 

available and accessible through sequence databases/^m^Wtt^yq^ncyMe'' 
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related toSEQ ID NO:39 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
5 ,.v ^ ore ^ynuc'eo'idescomprising a nucleotide sequence described by the general 
.:, ?°™^°£ a :^^ I to 125SofSEQIDNO:39 t : tjisan 

, .-t?^.$M&* 3 **> both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:39, and where b is greater than or eqdai to a +14. .3 

10 if ^TV^ ^ P^t^XN ENCODED BY GENE NO: 30 

, . ., .■,r£j^j&f#$y&8S9&& Pf this gene shares sequence homology wim F2t)D123 

... - ....wo;« ? i J^o ! R^^^J5!tf3CR»??^fe?rS3 F -*'l e - i^"W!ition--c€Mmpri«ettlie foOowuxs' %xttin£>!Scid 

K (SEQ ID NJfoJJQj^.K - ,W ,,, : , -,.,» :.,-,v.b 

KELLVGSEDFDIRVFKEDEiyAEMIKrEIVTSLCPMYGSRFGYA^ 
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KVDARSDRTGEVIFKD^^ 

(SEQ ID NO: 179). Polynucleotides ericodihg these polypeptides arc also provided. 

This gene is expre^ . 
lesser extent in Soares^fetal Juh^NbSLl 9W and Soares infant brain 1NIB, 
5 : .:\< Therefore^lyniiele^ki^ 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases arid conditions which include, but are 
not limited to, deyelbpirierital cfisorcieTS^ and antibodies 

directed to these pblyjpeptides^ 
10 differential identification of the ttsstie(sy orcelf typfe(s). For a nurnberof disorders of 
the above tissues or cells, ^aWculiHy of ^he te^ systems, egression of this gene at 
significantly higher or lower levels may b£ roUtirifcfy detected in certain tissues or cell 
types (e.g., fetal, cancerous and wounded tissues) or bodily fluids (e.g., lymph, serum, 
plasma, urine, synovial fluid find sp^ r ^ ti^ue'w^ 
15 from :an inidi vidu^l Mvtng'Mch'^ ( di k sorclerV refeti V6 to the* standard gene' expression 
level, i.e., the expression level in healthy tissue or bodily fluid from an indi vidual not 
>:0:having^ 'i>'[>XK'l^^ry^ { ^ : ^r:^ H : 

vd* --Theitissue distribution™ pol^ucleoti'cles and 

polypeptides corresponding to this gene are useful for the diagnosis and treatment of 
ideveldph^tal disorders^ Furthermore,' ex^^ within fetal tissue and other 

^cellular sources rri^e this protein may play a 

role in the regulation of cellular division, and may show utility in the diagnosis and 
treatment of cancer and other pr^iferati ve fflsbfaers^ Similarly] fetal envelopment 
also in vol vesdecisions involving cell differentiSi^ in p^ern ' 

^formation. Thus this protein rnay also be involved in a^ptos is or ^ 
differentiation 'and- could again 'be useful in cancer th'erWpy/Proteln,' as well as, 
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antibodies directed against the protein may show utility as a tumor marker and/or 
immunotherapy targets for the above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
5 related to SEQ ID NQ:40 andmay havebeen publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention.To list every related sequence is 
CUm w? 1 ™?- A 9corojngly ? preferably excluded from the present invention are one or 
?°!?^ nucleotide sequgnce described by the general 

° ■..%f^-*$&tu!$ e ** is an * integer between 1 to 2514 of SEQ ID NO:40, b is an 
! nte f er ^^, a ^Mb correspond tothe positions of nucleotide 



FE AT^^ OF PROTEIN ENCODED BY GENE NO: 31 

sequence: . . 

HASGRGAGGGGGGGGRDPAGQVGTARSGCGRCRAGLGPPEPPASSPPSVOR 

h ^jfiS&ErW% mtm^m^f^S^.PQlype&d* are also •") 

provided. , 

.. :r.,,(«'iA-J) l/.-iS &>.~oriv.r.:t> :,".< V:'- U:«.-u >-r .•..'.--,*''■■:'.»' ..ii;*; :rr. j:-.- .■ ■■ 

.mk^SS fKfi& &&Wf$ P$WSi$ in § parc ? ? du, l brainN2b4HB55Y, and to a 
^^^«Sv!q U ^.^% S oares ^^?b5HR, and endometrial stromal cells- 
treated with estradiol! 

, v> :c S C "f° re ? P^SM** ? nd PO^Peptides of the invention are useful as 
rca ^"^ r S™ a ? ^ <*!«»(«) or cell type(s) present in a 

biological sampte and for diagnosis iP f diseases and conditions which include, but 
not limited to. neurodegenerative disorders, ^ ^imilarjy, polypeptides and antibodies 



are 
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directed to these polypeptides are useful in providing immunological probes for 
differential identification of fetu^t) erj^$^*yte*nmiier of disorders of 
, ."l^**** • t * s ? u * s pWS.f^y <*J|»e cen^ nervous system>xpressibn of 

th :* f f"® - at significantly higher or lower levels may be routinely detected in certain 
5 -fy"" 0 ^ ^'UyP??^ e S - brain 5 panoe|btt|.§!^[ wounded tissues) or bodily fluids (e;g., 
.. >r?^ |??^W,A^!^f^!^9vi«l JW*. fluid) or another tissue or cell 

f am P ,c taken from an indiyidual haying such a disorder, relative to the standard gene 
expression ]eyel,^e,. theexpi^sion je bodily fluid from* an 

.individual not having the.^sorder, Prefer^ polypeptides of represent invention 
> pompris^ immunogen^ H? NO: 92 as residues: Thr^' tb Tyf-' 

13, Leu-70 to Glu-75. Arg-106 to Pro-1 14, Lys-142 to Gly-151, Ser-217 to Gly-224, 
Pro-237 to Gln-244, Lys-SglB.to .Thrr? 

Lys-414 to Arg^20, 9lu^5$,to TrpHtfl, Ala-47;74o Argr484. Polynucleotides 
encoding said polypeptides are /l.lso f .l)rovjded^2. } ^-..^..r:^^.i:^v • 

... c °^ pon ? m £ ^.this gene.are useful for. the diagnosis, and treatment of : s,»oloM 
"t" r ^f 8 v " v^T e di ?°^ 13 a ^ ^^^f?uml 4ispfdsrs such as Alzheimer' s Disease, 

$^&9W^yS&M^WcmM$ learning 

fCC ?<N} *^?*y?™ s - WM&WQ-m^m/UkigmiXi; thegenebr geheprbduct 
: ^^^^^M^^^H^ detection pf ; developmentd-disbrders : 

aS> 3nti ^S ^f^rim^B ^ P^ein ; may show utility as a tumor marker knoVor 
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■ • Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:41 and may have been publicly available prior to conception of 
the present invention. Preferably, sited related polynucleotides ire specifically 
5 excluded from the scope of the present invention! To list every related sequence is 
cumbersome. Accordingly; preferably excluded from the present invention are one or 
more Polynucleotides comprising a nucleotide sequence described by the general ~ < 

.formula of a-b. where a is any integer between 1 to i6786f SEQ JD NO^lVb is an ^ 
.Integer of ,15 to I692. where both Pa ah3' b conesjponci to the positions of nuclcoudc 
10 ; residues shown in SEQ ID N6:4l7and ^^^^dM^^talTk 
,. ,;a :! . V.-. .■<: Ml ':.:\o>.«.\ ;?<i. : ?■..:£>';. t.v .... , .LI 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 ' : ' 
. This gene is expressed primarily Tn'liBjeV^'iddM^t^kt^'' :/ ' "' : ' ' ' 
Therefore, polynucleotides arid polypeptide^ 
15 .^reagents, for. differential^ in a 

biological sampleiand for dragriosis of ! diseWs^^ 
,,j»qtlintitedto^kidney: re jectidns^ 

antibodies directed to these polyTfcptides^^ ' ) 

^prpbes for differentia} idenuficafioh^ffiS tis^^ 
20 disordereof.theabove.tissUes^rcfe'IIs,paft 

. -rejection, expression of this gene ai SigKificMly^higHeror lower levels may be*"' 

routinely_detectediiri:certain tissues or cell W^^i^i^^^vp^Ud 
, Iissues) qr^^ 

fluid) or another tissue orcell ^Je^f from aii iMikdM^j^^h'^ 
25 disorder, relative to tde standaid-^iex^^t^eeiX me^p^&le^'fa " 
healthy tissue or bodily fluid from an individual not having the disorder. 
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The tissue distribution in rejected kidney tissue indicates that polynucleotides 
and polypeptides corresponding to this gene are useful for the treatment of kidney 
rejections. Furthermore, the tissue distribution in kidney tissue indicates that this gene 
or gene product is useful in the treatment and/or detection of kidney diseases 
5 including renal failure, nephritus, renal tubular acidosis, proteinuria, pyuria, edema, 
pyelonephritis, hydronephritis, nephrotic syndrome, crush syndrome; 
glomerulonephritis, hematuria, renal colic and kidney stones, in addition to Wilms 
Tumor Disease, and congenital kidney abnormalities such as horseshoe kidney, 
polycystic kidney, and Falconr> syndrome. Protcmi'as well as^tibpdies directed 
10 against the protein may show utility as a tumor marker and/or immunotherapy targets 
?fpr the above listed tissues. :. \)v ' 

■ - " ! '-k^ny Polynucleotide sequences, -such £s' KT'&queiiic&Sj ire publicly ' 

ayaiiable .and accessible through sequence databases: Some of mes* sequences are 
, : related to^ 

15 : the present invention; Preferably, such related polynucleotides are specifically 

excluded from me scope of the present ihvehtioh.' To list eveiy related sequehce is 
cumbersome. Accordingly •preferably excluded fi^mMepre^r'mven^oVrWbne or 
more polynucleotides compnsinglanucteotide sequence d6scnb^ 
formula of a-b. where-a is any integer berwten 1 to 1591 6r 
20 integer of 15 to 1605, where bom a and b ccJrrespbnd ' ■> 

residues shown inSEQ ID NO:42; and where b is'g^ara a „or equal io a^M 

fEATURES OF FROTEIN ENCODED BY GEWN6:33 " ^ 
«r? Tlie translation product of this gene Has homology td the SIR2 : protein of 
25 : Gan^diaa albicans (See Genban 
,;tiioughtto:^ 
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Such proteins also are known to metabolize NAD and may have protein ADP-' 
Ribosyltransferase activity. Based on the sequence similarity, the translation product 
of this gene is expected to share at least some biological activities with SIR2 and 
SIR2-like proteins. Such activities are known in the art, some of which are described 
5 elsewhere herein. The protein of the present invention was recently published by 
another group confirming the homology to the SIR2 protein family and activities 
specific to SIR2 proteins (Biochem. Biophys. Res. Commun. 260 (1), 273-279 
(199?); which is hereby incorporated herein by reference). 

Preferred polypeptides of the invention comprise the following amino acid 
10 sequence: , v . ; • v ; > • ,*v -^v 

TTSPSWATSIXRGCQAKGPTKSRUdSSRG 



15 

hplagsgpt^^^ isi), ; 

U^^gAKGPTKSFJL^ NO: 182), 

- ... / • 

o QS£Ep<^ 
20 ; P^KF^K^Y 

WpPSSLJ^^ ( SEQ ID NO: 186), *■ 

VAVQATPRRSEVWNATGCADAGP (SEQ ID NO: 187), 



25 
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DPSQGRT FGLT ( SEQ ID NO: 1 88), GGRRSISFSVGASSVVGSGGSS (SEQ ID 
NO: 189)< KLSLQDVAEURARACQRWVMV (SEQ ID NO: 190), 
YSNLQQYDLPyPEAIFELPFFFHN (SEQ ID NO: 191), 
LYPGNYKPNVTHYFLRLLHDKGLL (SEQ ID NO: 192), 

5 lpspevvllalrahlgggsntslwlef (seq id no: 193), 
rdgrqgspu>glhrrcearhcvlwepijh2rfixhvvd™ 

\^FASLTEAVRSSVPRLLI^mDLVGPIAWHPRSRDVAQLGDVVHGVESLVE 
IXGWTEEMRDLVQRETGKLDGPDK (SEQ ID NO: 194); 
I^GLHRRCEARHCVLWEPLPQRFL (SEQ ID NO: 195), ' 
VVBFPMADLLLILGTSLEVEPFASL (SEQ ID NO: 196), 
LVGPLAWHPRSRDVAQLGDVVH (SEQ ID NO: 197); 
\^LyBU^WTEEMRDLVQRETG (SEQ ID NO: 198); : ^ ' " 
ISySGIPASKLVEAHGTFASATCTVGQRPFPGEb ' " ' v yi ; ^ 

IRADVMADRVPRCPVCTGVVKPDIVFFGSRCPRGSCaMjS 

PWRWSLLPA (SEQIDNO: 199), ■^•■■■^^> '•' ■ 

EAHGTPASATCryGQRPFPGEDIRADVMAI)RVP (SEQ ID NO: ^boll antfor 
FFGSRCPRGSCCMWJSPWQICCSS^ 

: The gene encodingme di^lbsedcDNA is beiiev^ 
1 1 . Accordi.nglyi polynucleotides related to thisinvcritibn ire useful as a marlcer in ( 
•'PJfageta^alysis for chro ■■' :>.-.-n»«.',-" .O.' _ -.■:*.-.«.; w...' 

..•JW* gene. Js«xpn»sed-|irii^!yin'^hli;^-'tcl ilesset 'ijiionC in the "' ' 
■i ^ e Y e !°Ping embryo; in fetal liver-spleen arid braril r ' - ^ ' q • / ^ - - . 
; ; ; .^Therefore, polynucleotides and pblypeptidesbf them4niion are usefui as' 
«agents A for differentiaHdentificatioh of the tissue(s) or cWtype*s) predent in a 
biological sample ;and for diagnosis of disuses an^ condido^ 
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not limited to, vision, developmental, immune and neurological disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For 
a number of disorders of the above tissues or cells, particularly of the immune. 
5 developmental, and nervous systems, expression Of this gene at significantly higher or 
lower levels may be routinely detected in certain tissues or cell types (e.g., vision, 
developmental, immune, neural, and cancerous and wounded tissues) or bodily fluids 
(e.g., lymph, serum, plasma, urine, amniotic fluid, vitreous humor, aqueous humor. ) 
synovial fluid and spinal fluid) or another tissue or cell sample taken from an 
10 individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Preferred polypeptides of ; me present invention comprise immunogenic 
epitopes shown in SEQ ID NO: 94 as residues: GIn-95 to Phe-103.-Polynuclebtides 
encoding said polypeptides are also provided. 
15 The tissue distribution of this gene in retina, the developing embryo, in fetal 

.•• i ££ S P£ e ? U ^ d in *?^ n . tissu ?:.indicates axole in the treatment and/or detection of 
Vis !° n ^ f ^: ? nplud i?S blindness, hyperopia, myopia, retinal detachment, retinitis 
pigmentosa, retinoblastoma and retinopathy;.in the treatment/detection of irhmune ) 
..^ordere including 

20 ^?'S nd !® u ^^.^^^ 

Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, schizophrenia. 
ma n«a» dementia, paranoia, obsessive compulsive disorderand panic disorder. 
Moreover, the expression within embryonic tissue and other cellular sources marked 
by P > w 1 ^'? tin . g $!& this.prqtein ; may play a role in the regulation of 

25 cellular divisron. and may show utility in the diagnosis and treatment of cancer arid •" 
f he r Pfof >(erati ye disorders. Similarly, developmental tissues rely on decisions 
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involving cell differentiation a^ fomi&ibn; 
may also be involved in?apdpttisis or tissue differentiation and couid again He useful 
[u in! cancer therapy. Furmemore^ toe"^ 
activity; to raise antibodies, as tissue markers, W cognate ligfinds Preceptors, 

. 5 . i \:\ :tto i den tif y age nts 'that Modulate their i nteracu ons; in ^diifoifi'to^is use as a nutritional 
\f) supplement. Protein, as well as, antibodies directed against ihi ^ j^teirt iniy jjKow 
— utility as a tumor maimer dnd/br imhiw 

.ivurs Many polynucleotide s&juence^^^ 
available ahd acce^ible throup seqUen 
10 h related to SEQiD>NO:43 ^d 
• ithe^praentcinvenW^ 
excluded from thb sdbpe^ T^Ust^er^S^ 
cumbersome- Aecotdinglyfpref^ pe&eitt^ or 

more polynucleotides Comprising^^ ' : 
15 fbrmulaof a-b^ where ais^ahy b is an 1 

integenof 15 to2460 ■ whbre b 
residues*hown in SEQ^ 

20 ^ntfhe^ranslaticmp^ 

transferases; which are enrym^ 

glycosylationv^welta^ 

This gene is expressed primarily in^dlbn ^ 

cells and -tc^a lesser extentih Varid^^ 
25 ;:;y,, , x^herefbre^ l&di^w 

^reagenufw-differ^ ^fent ml™ 
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biological, which include, but are 

not Ijnuted to, immune and inflammatory conditions and tumors. Similarly, ; 
^polypeptides and antibodies, directed to these .polypeptides are useful in providing 
iWn?lQgical probes for differential . identification of.thetissue(s) or cell type(s). For 
5 a number of disorders of the above tissues or 

and immune systems, expression of this gene at significantly higher or lower levels 
v ™ v be routin^|y,detected in certain . tissues or cell types (e.g w gastrointestinal, 
itn, ? , ^ pan ^ ro a ^ w< ? unded ti§8^),or.^lx.^* ; (e^lyniph,.-senim, O 
imiM flu # and spinal fluid) or another, tissue or cell sample taken 
10 /W?* 1 fV^J^J^^^^^V^^mfi^^ standard gehe expression 
,eve Wffe% %g^m)*&fat*!m tissue oribodily fluid from aniindividiial not 
^^fM^r^m 1 ^ polypeptide? ^,of,tiie, R re^nt r inyention:cdmpnse > t -= 
Jf «?^9S$& e #SBI>$ in SEQ ip^p:?5 as residues: Pio-4 to Trp^l2j!: 

15 .... 5i ,1 : ^!^Mf #?^^ 

^Z^t^fM^t®5*$! .^f.gene.areji^for^ittid^Jind treatment^ . 
^f^^^^mm d'sorders.and neoplasms. Furthermore, the tissue^:- 

distribution in gastrointestinal tissues indicates that polynucleotides and polypeptides I ') 

corresponding to this gene are usefuhforiherdiagn 

galactosemia,^^|nd^ r to m^m-****** as iwell .as, antibodies i '■ 
directed against the proteinmay showutility ; as a-jtumor marker andA>r> ;^ oa - : 
.S^Ptherap^ b . Ut nc . , . , 

Many polynucleotide s^^^ are publicly •: M- ■-. 

25 i!?3^M^^^ sequences are 

fPJIS W.haye..been publicly available prior to conception of 
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the present invention, Preferably, such related polynucleotides are specifically 
excluded from the scope of the -present invention. To list every related sequence is 
cumbersome. < Accordingly * preferably excluded from the present invention are one or 
more poly nucleotides comprising a nucleotide sequence described by the general 
5 formula pf a-b„ where a is any integer between 1 to 1503 of SEQ ID NO:44, fchs an ' 
W^S er ?f 15 tp c 1 517, where both^a and b correspond to the positions of nucleotide 
f? si 4M^ sh P>yn in SEQ ID NO:44, and where b is greater thin or equal to a ^14; 

FEATU^ 

10 v.; • ,.:f TJ}i^gene is expressed primarily in stromal^stebc^ afeise? " 

extejiU^^ »•'".-, \r*<: .- '-..<f- .'" .-V. ■ >: ' "rfst&yt ' 

vu^erefc^ 
*?^?*$J8?:M ferentialtid^tificationofthed 

WPSP???! S^Pl* ami ^diagnosis of diseases arid conditiorts^^ but are 

•.^|yi^pttdes.;are;i0e/u probes fbr-differential '"^ ; " : v ''■ 

ide^f^tion pt the tissueXs) 6r;celhtype(s)^For^ number W dis^ers orthe Siiow 
tissues o^^ 

significantly higher or lower levels may be routinely detected in certain tissues or cell 
types (e g.; skeletal, cancerous^^oim^ 

S W&*. P!S?P^ iurine^yiipyial -fluid and^spinal fluid) or ari^ertfssiie tfr 'cell sample 
taken from an individual having such a disorder, relative to the standard gerieF 3 

co i n ?P r ??? (immunogenic epitd^^hown in 

22, Ser-29 to Ser-39. Polynucleotides encoding said polypeptides are also provided. 
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. The tissue distribution in osteoclasts and osteoblasts indicates that 
polynucleotidesand polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of osteoarthritis and related skeletal disorders. Furthermore, 
eleyated levels of expression of this gene product in osteoclastoma and osteoblastoma 
5 indicates that it may play a role in the survival, proliferation, and/or growth of 
osteoclasts. Therefore, it may be useful in influencing bone mass in such conditions 
as osteoporosis. Protein, as well as, antibodies directed against the protein may show 
utility as a tumor marker and/or immunotherapy targets for the above listed tissues. 
Many polynucleotide sequences, such as EST sequences; are publicly ' 
10 available and accessible through sequence databases: Some of mese sequences are 

related to SEQ ID NO:45 and may have been publicly available priorWcbricepuon of 

•^ , ^^.^^^.f9W of ^-P«fi^tinVention.To list every related s^tienre is 
.xfW*W^-A?^^;*«*faaMy excluded from the present invention are one or 
15 ^° re P Q, ^WR ,c ^M^? c< ? m Prising a nucleotide sequence described by the general ' 
formula of a r b,,where a is -any integer between 1. to 3066 of SEQ H> NO:45; b is an 
;! n ^ g K^f 15 { »; 3 Ps?P. wbeoKibotf>.a and* correspond to the positions of nucleotide 
residues shown in SEQ?p^p;45, and where b is greater than or equal to a +■«."•" 

■„rwr-u PB&Qt&^yPVPtitet.of the 'invention comprise me folIbwing r anurio acid 
tet P Ka m^ L-y.ul.w :k5j avjjcjo: .-ret*** a -•' -a,:«-.. ^ 



Jttte&ft ^K»S f«f*»« 
25 WW 3 ^ 



V 
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yCACyyLVCPCIGGyCTlJ.VYVWGSTGSL (SEQ ID NO: 202). Polynucleotides 

,...oot^^^i^po\ygep^i^,-aie also- provided;'; n .-.'•»• . 

,. 3V ;; : . , Thi* 6 en ?. & e xprased.»n rejected kidney, bone marrow, osteoarthritis, and 

cells of ,^e immune system. „ . .... . t .. \ !: .. , ; r.:,:-.- .- :v:?z,-^\ Mt-zii .qniuc,--n 

,,. _ reagents for differential,^ 

: b «?!og!Qa) sample and for diagnosis of diseases and conditions which include; but are 

. , ^P^^W^d^o. immu 

■a , psteoardmtis and lymphoma^SimilarJy, polyjjeptides a these 
identification of the tissue(s) or cell type(s). For a number of disorders of the ^ above 

15 fluids ^f^^^g^^p^^ig^iip!, s^oyi^>nuidilind^inai-nuld)-^«^iher ? 
, Pgtg, f&Hl f$W&J8&B\ f S om m individual having such a disorder, relaiive ti? the 

-.: -in^^^rfiW^r^*^'*^ tisSuelSr'Bodiiy 

that polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of dysfi^ 

25 cells also indicates that the polynucleotides or polypeptides are important in treating "* V 
and/or detecting hematopoietic disorders, such as graft versus host reaction, graft 



is • '•:!■: 
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>, versus host disease, transplant rejection; myelogenous leukemia, bohe marrow 
fibrosis, and myeloproliferative disease;: The polypeptides or polynucleotides are also 
t useful to enhance or protect proliferationV differehtiation, and functional activation of 
hematopoietic progenitor cells (e.g., bone marrow cells), useful in treating cancer 
5 . patients undergoing chemotherapy or patients ? underg6iii^ bone marrow 

transplantation. Thepolypeptides or polyriikrreotides' ire also useful to incrafc the 
proliferation of peripheral blood leukocytes, which can be tisecl in the bomBat of a 
range of ! hemopoietic 
^mdsep^^ tfife ptZttin may show 

1 0 utility as a tissue-specific markerand/dr frnmanbthierapy f tufe£t for tiik abo$U fisted 
{ tissues, • -y:r<j.>'-b\^ -wlmvn r it>H:\<:)i\ jyi iisa ■ . .* ->^'< ; ">•■> » ObH:v.u;iK?bi 
v; T v,i Many polynucleotide se^encesvstfch^^Tseq^ 
i; ^available anctaccessible through sequence databases.' Some of these sdquencks are 
. ■ i* ;,fe!ated to-SEQ ID NO:46 and may -have been publicly available f priof to ^concepfion of 
15 ^$*bpresent invention. £refe^^ 

: a?^cluded froni:theiscope of 4 the presfcritiinV^ 
:! cimib^rspme. Accordingly; preferably eluded TnS'in r 'the p^eWlh^dn^one or 
htt:.,^ore ; i»lynuel^otides compri^ng aiftucledtideVs^iice ^esbW^byWgUerai 
I C9imyi*Qf;arb,, sWhe»!Cis,any integer teWctftt I ! to v 2I90-8f SfiQ WtioWftism 
20 intege£&f4.^o.2204y;w^ 

^^^A^es;shown in SEQ ID NO:46,^ahd whereas greater ftari bre^ukl to a + 14. 

FE£JJJ^ OF fRO^ ^ 
^tovto^s gene is expressed in tonsils; adipbcyt^Vneutrop^ 

25 vrftHWfciTi 'r.L ^ij<py, v; i r >3i;o^.;r. vli v. J: r -iMi :.!r.o ' 
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Therefore, polynucleotides and polypeptides of the in vention are useful as 
reagents for differentia! identification of the tissiie(s) or ceil type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, central nervous system arid immiihe system disorders, cancer. 
5 Similarly; polypeptides arid antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s); For a number of disorders of the above tissue*; or ceils; particularly of the 
central nervous system arid immune system, expression of this gene at significantly 
highef or lower levels riiay be routinely detected in certain tissued or eel i tyjtes (e.g , 

■ 

10 central nervOus system, inunune, cancerous anil wounded tissues) or bodily fluids 

(e.g.. lymph, serum, plasma, urine, synovial fluid and spina) fluid) or another tissue or 
cell sample taken from ah individual having such a disorder; relative to the standard 
gene expression levels i.e:, me expression level in KeaJthy tissue or bodily fluid from 
an individual not having the disoitler. Prefeired polypeptides of the present invention 
15 comprise imniunogehic epitopes shown Tf^-l9^om<. 
v25: Polynucleotides ehebding-w 
• -JThe Ussue distribution in c^ 
indicates mat^lynucl^^ polypeptides corresponding to this gene are useful v 
■i ' for the diagnosis and treatment as 
0 well as cancers of mese-tissues 

expression has been observed. Furmermore, the tissue distriBW in brain indicates 
mat iwlynucleotides and polypeptides corres^ f or the 
^detectionAreatmeht of neurodegenerative^ 
such as Alzheimer^^ ktinuhgton's disease; Tourdtte 

SyndromeFschizophrehia; mahiaVdem 

panic disordeivieaming disabilities; ALS, psycfidsesV SBS^^S&hSSSSp&^^iSn, 
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including disorders in feeding, sleep patterns, balance, and perception. In addition, ihe 
gene or gene product may also playa role in the treatment and/or detection of 
developmental disorders associated with the developing embryo, or sexually-linked 
disorders. Additionally, the tissue distribution in immune tissues indicates that 
5 polynucleotides and polypeptides corresponding to this gene are useful for the 

diagnosis and treatment of a variety of immune system disorders. Expression of this 
gene product in tonsils indicates a role in the regulation of the proliferation; survival; 
7 differentiation; and/or activation of potentially all hematopoietic cell lineages, 
including blood stem cells. This gene product may be involved in the regulation of 
10 cytokine production, antigen presentation, or other processes that may also suggest a 
usefulness in the treatment of cancer (e.g. by boosting immune responses). Since the 
...gene is expressed in cells of lymphoid t origin, tfte gene or protein,, as wellas; 
antibodies directed against the protein may show utility as a tumor, marker and/or 
immunotherapy targets.for the above listed, tissues. Therefore, it may be also used as 
15 an agent for immunological disorders including arthritis, asthma, immune deficiency 
diseases such as AIDS, leukemia, rheumatoid ^^ritis, inflammatory bowel disease, 
sep^i?, acne T Md p^oriaisis. In addition, this gene product may have commercial utility 
.., in the expansion of s|gnj ; cell^ and cqmmtted progenitors of various blood li neages, 
^ and in. the diffe types. Pn>tein, as well as, 

20 antibodies directed against the ; protein may. show utility as a tumor marker and/or 
ji^unptiierapyt^ listed tissues. . r A : < , . • , 

, Mimy pqlynu<:te^^ 

available and accessible Some of these sequences iare 

related to SEQ ID NO:47 and may have been publicly available prior to conception of 
25 the present invention. Preferably, $uch related polynucleotides are. specifically 

exc 1 uded f fom the scpp<? of the present in yen tion . To list every related sequence is 
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cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a^b. where a is any integer between 1 to 1984 of SEQ ID NO:47, b is an 
integer of 15 to 1998, where both a and b correspond to the positions of nucleotide 
5 residues shown in SEQ ID NO:47, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

Th e gene encoding the disclosed cDNA is thought torWside on chromosome 
19. Acconiingly, polynucleotides related td ^ 
10 linkage-analysis iforchronrosome^^ 'J^^ 1 . v ' "5<J $z>:: 

>aft This gene is expressed primarily in tissues' arid cells of eridothelial origin. 
Therefore, polynucleotides and polypepades of me irtvenuOT are^efui as 
reagents for difrerential identifidatidn d 
> biological. sOTple and for diagnosis of disea^ 
15, ftnoMimite.drfOi.carto disbitfers] suchas ^ 

^ Jh^bosis, cystic fibrosis p^ 

idirectedtomesepblypepti^ 
C ; ) v^fferential identification of me;tissUe(s^br c«ll 

the aboyeitissues or cells, particularly of th^ca^{dvascular ! sysfe^ this 
20 gene at significantly higher or lower levels may be routinely detected in certain 
tissues or cell types^g:;*asc^^ 
bodily fluids;(e.g;i lymph, se 

another tissue or cell sample taken from an individual having such a disorder^reiative 
A3 to ; $cstandard^ 

25 bodily fluid from an individual not having the disorder. Itefei^Wl^a'dlof the 
■: ; Rt^cnt myentidrt pompnse immunogenic epTtdpes'shdwn i^^ 
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residues: His-34 to Leu-42, Arg-52 to His-57, Gln-74 to Leu-79, Gly-9! to G!y-97. 
Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to, this gene are useful for the treatment and diagnosis of cardiovascular 
5 diseases such as heart disease, and respiratory or pulmonary disorders such as 
athesma, pulmonary edema, pneumonia, atherosclerosis, restenosis, stoke, angina, 
thrombosis hypertension, inflammation and wound healing! Protein, as well as, 
*£$^ ie ? dirroted ag^nst the protein may show utility as a tissue-specific marker 
and/or immunotherapy target for the above-listed tissues. 
10 Many polynucleotide sequences, such as EST: sequences, are publicly 

?™o ^^'^k^^Sh sequence databases. Some of these sequences are 

related, to SEQ^ID Np;48 and may, have been publicly available prior to conception of 
the W VJWMon. Preferably, such related polynucleotides are specifically" 

vM X ^i u ^ fro P? ^^PP? P f Ae present invjention. To list every related sequence is 
> ^ l ? l ?®F s , p ^; . Acqonolingly, preferably excludedfrom the. present invention are one or- 
t ' 'JPffii gply^ucjeptides comprising a nucleotide sequence described by the general 
formula of a-Jb^here.a is any ^integer betyyeen. 1 4o 2055,of SEQ ID NO:48, b is an 

,:; or equal to a + 14; 

FEATURES! OF PRQTEINENCODEE! BY, GENE NO: 39. 

Preferred polypeptides of the invention comprise the following amino acicl 

^.^seguence:^ . . ? .. ; K i. ;Wvib)Trrl f:c , y^.-i.r. • »'! • , 



AI^fJiy^VAQaES^ (SEQ ID NO: 
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204)* I^VQ VG WSLChTTDGPKLLCGRQG (SEQ 
, IP NO: 205), and/or vi: (?.bn ■ • 

ASLIFSSPLSPLLTSPSSSICSV^^ 

5 NTOGPKIiCpRQGLMU^ (SEQ ID NO: 206) 

Polynucleotides encoding these polypeptides are also pi-ovlded; : : r 

Jhis geneiis expressed primarily in neutrop^ 

'i 

Therefore; polynucleotides and polypeptides of the invention are tiseful as 
reagents fordifferentialsidentificatibh efthe-t^^^'^eli'typ^^pi^^t-'^ 
10 biological sample and for diagnosis =of diseaseis aM cbhditions Vhicfi included but ar^ ' 
not liinitedtov immunodeficiency /infection, ly 

metastasisfcwound healing,: inflammation. ; «h^i^eia^af^-^^ ;: 
hem^topoeitic disorders. Similarly, polypeptides and ann^'otte^m 
polypeptides are useful in providing irmilurtologica] ^probes ^ditte^tial^^' ! ij i! 
5 V : .identification-O^ r 
tissue^er cells; particularly of the immune'sysi^ at ■ > 

significantly,highehorfldwerlevelsmay bert 

types (e.g.,;tmmune^cancerous and wounded ■ tiiiSU»r«V'BSEm^ilb£ai^& 1 ^;-1^jS^^ 
serum, plasma, urine, synovial flirid^^pihdl'fl&d^^th^'fi^r^BM'Su^e 
> taken ^mM indi.ytdual havihgisuch a disorder; ^lative^io 'the '^dard gene * 

expression,jevel, ! i;eV, the expression' level: iWheathy'tissfe 
.:. indi vidual not having the disorder. Preferred ^ invention 
comprise immunogenic epitopes shown in SEQ ID NO:' 100 as residues: Thr^to 
Asnn5§ i? .Gysr86ito Ffis-107. Polynucleotides' «Bsedi^^^^$^^'i^ 
provided.^; «ii i .7 >?•>•»■* t Vi ':• vkmcfuv.?^ .vh^nirroir.: ^ rs t i\iy?.v;*}?ri:'A 
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. . , The tissue distribution in neutrophils indicates that polynucleotides and 
polypeptides corresponding to this gene are useful for the diagnosis and treatment of 
immune disorders including: leukemias, lymphomas, auto-immunities* 
J immunodeficiencies (e.g. AIDS), immuno-supressive conditions (transplantation) and 
5 heraatopoeitic disorders. In addition this gene product may be applicable in conditions 
of general microbial infection, inflammation or cancer. 1 Furthermore,' this gene 

product may be involved in the regulation of cytokine production, -anti gen - • 

presentation, or other processes that may also suggest a usefulness in the treatment of 
cancer (? : g, by boosting immune responses). Since the jgene is expressed in cells of 
10 .lymphoid^ 

protein may t shoy/ utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. ,Jheiefpre ; i t may be also used as an agent for immunological 
disorders including arthritis, asthma,;inmiune defidenc^^ 

leukemia, rheumatoid arthnds, inflammatory bowel disease, sepsis, acne; and " 
15 ^oriasis. In addition, this gene product may Jiave commercial utility in thie expansion 

of stem v ^ in the 

. A ^fferenua^^^^ cell types. Protein; as well as; antibodies 

d|repted r agai^ ) 
. . . ^n^^p i thcrapy <v j^rgets. for-j^e->a|>Q v^-li$t^d issues.' \ < c .cv.nn. • ,v.»::j i 
20 , t ^anyjgolyfl^ 

ayai lable and accessible ^rpugh sequence databases.;Some of these sequences are 

rejatod to SEQ JD Np:49 andjmay haye jbeen publicly available prior to conception of 

the^pre^entiny^nU 

exclu^ from ^ie related sequence is 

25 cumbersome. Accordingly, preferably excluded from the present inventioii'are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
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formula of a-b, where a is any integer between 1 tb 910 of SEQ ID 1^6:49, b is aii 
integer of 15 to 924- where both a and b coTCsporiid to the positions of nucleotide 
residues shown in SEQ ID NO:49, and where b is greater than or equal to a + 14. 



• ; - ; j' 



5 -FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

This gene is expressed primarily in fetal spleen and liver; arid to a lesser extent 
in T-cells and primary dendritic cells: 3 ' ' " ; vo : v>r? r 

-juj-Go:;; c Therefore/ polynucleotides ah 
r - : > reagents for differential identification of me ti&^ 

10 bjologicalsample and for diagnosis bf-diseases ^-o^t0^fVne^l«t are 
notlimitedto/hepatoblastoma^te^ 

other conditions'that are attributable to the 'mSe^e^^^i^^t^t^g^aat 
; ; cells.- Sinularlyrpolypeptides and mtibodiw 

in providing immunological probes for differential identifid the ussuetsfor 

15 cel!type(s>-For;a^ 

: li\;ec and ihunuhe sy$tem;exbressibn of mte^ iower 
levels may be routinely detectea in cemimtisMor ^'^^^'ij^iinniun^ 
^ncerousvand woundeditissues)^ b^WA^ 
. i^yhoviabfluid and spihal fluid) 
20 individual haying.sucfca disordtf^ielative'to the i^mM^t^^a^S^Xi., " / 
the expression . <le^ 

; disorderv J?referred polypeptides 'of the ■j^m^^^mti^^k^^^ii^^^i^ 
e P.it°pes. shown in SEQ ID NOV 1 01 as*residues:' Iily^4=ro' : 'Glu^^ lie^7 tolser-53, 
P«MQ6tb 1**11^ 

25 Glu r 20.1 ; .to:Arg-297.TyN302 toIle-308; PolyHucleotides fencoalng saidi polyplptides 
are also-provided .if: fi-nh ■:<nt.v-i-a..a van;.--, i- -\£ /J::€-i-:\n-\)M r.yh.y^r.Jy^U'-itri- • 
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The tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the detection and treatment of liver disorders 
and cancers, as well as other immune disorders and conditions (e.g. hepatoblastoma, 
jaundice, hepatitis, leukemias, lymphomas, AIDS, arthritis, asthma, liver metabolic 
5 discuses and other conditions that are attributable to the differentiation of hepatocyte 
progenitor cells). . _ v ^ 

Furthermore, the tissue distribution indicates that polynucleotides and 
polj^ptides corresponding to this gene are useful for the diagnosis and/or treatment 
? f ^f^gPf^Mf, gene product is primarily expressed in-- hematopoietic 
10 kj^I^c^^^^^^^^'^^^^^^'^^ fo|e in the. survival,' proliferation* and/or 

di ff^^on of lipmatoppieitic, lineages. This is particularly suppoited by the ^ 
"j^f^i H Jf&fflP product in fetal liver, which.is a primary site of definiuvfe 
r °??^5v^P^ pn o^s geneproduct jn T cells and primary dendritic cells 
^" gI: f? yffiffi?-* rol ? f ?F MM 8 Protein in immune function and immune > 
15 ; \>??F!? ll ™?*\P™£fcr^ ^! ; I ^»-Wti ; l^ies <«-rec^ against -the;protein may show 
"r?j/ y o * ^ above listed tissues. 

nw:i?:' f ^^rP°^"xf?P^ sequences, .such> as EST^sequences, are publicly^ rrj s 
5n!^ of these sequences are 

TC ^^W^M^^^^^^^ ^n pujbliciy available prior to conception of 
20 £j f^^^^A^^J^Iikf^ suchreiate^^ 

i, 5^^^ m o f^^?P p °£$ e P^ent invention, To list every. related, sequence is 

.^^?o^^?^^ FW ri -^£ a.-nucleptide sequence.descnbed by the general 
f °?^!^? f where a |s any integer between t l ; to 2506. of SEQ ID NO:50,b is an 
25 f, I $ ^?&™ h ^& h a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:50, and where b is greater than or equal to a + 14. 
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FEATURES Op PROTEIN ENCODED BY GENE NO: 41 

. . This gene. is expressed primarily in T-cells,": . ■:;:-v^ „ .-, \.r 
; Therefore, polynucleotides and polypeptides of the invention are useful as 
5 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and fpr diagnp^s of diseases and conditions which include/. but are 
not limited to, immune disorders. Similarly, polypeptides and antibodies directed to 
these polypeptide^ ^ providing irnmunolpgical probes for differential 

idCTtificatipr^ . 
tissues or ceijs, pamcul^Iy^ of this gene at ^ ! ■ 

signfficjmt^ 
l YP^ (e-g : , imnau 

serim, plasma,, urijie ? synovial fluid and ^ 
taken frpm.an jnc^ 

expression .level, i.e>» the pjprassionJ^eL in healthy tissue orfbodily fluid: from ah - 
JgfUyjdMl np$ haymg.th^ invention 
comprise irr^u^ ;S^Q;m:NO; j: 102- as residues: Gly-3t*o 

Thr-51. Polynucleotides encoding said polypeptides are also provided. 

The tissue dis^bution^^ " 

: $?$JftQ$^ MSe.(Ml : ifpr^^deto ^ 

of immune system disorders. This gene product may be invol yed Jmtheiregulation of 

, cyjql^ne producti^ 

i immune. respbhs^^Sihdette 

.„^tibp<i|QS, di rpctf^ jtgaijis| ;the -protein '.ma^; shpjw: utility asr;tf tumor j^ajrker^3/dr^ 
immunotherapy targets for the above listed tissues. rThereforejit-May ibe also used as 
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an agent for immunological disorders including arthritis, asthma, immune deficiency 
diseases such as AIDS; leukemia; rheumatoid arthritis, inflammatory bowel disease, 
sepsis, acne, and psoriasis. In addition, this gene product may have commercial utility 
in the expansion of stem cells and committed progemtors of various blood lineages, 
5 and in the differentiation and/or proliferation of various ceil types. Protein, as well as, 
antibodies directed against the protein may show utility as a tumor mkrkar and/or 
immunotherapy targets for the above listed tissues. ! 1 ' 
: . • • J^^rr^Many 'pblynufcleotidd 'sequences^ such as EST sequence^ ait publidy r 
available and accessible through sequence databases. Sdme of these sequem^are 
10 related toSEQ ID NO: 5 1 ; and may have teen publicly av^lable ^fo^^p&n of 
the presentiinvention. Preferably, such relate 
.re^clud^:fmmvdie:icope'*6f the present: invehtibh: To list every rented 'seqiwnce'is 
^cumbenrome^Accordingly, preferably excluded from the jpresent inveiitibn ^e bne or 
more polynucleotides cbmiiriising a nucleotide sequence described by tHd g4neraf j 
15 formula- of a-b, where a is any integer between •l to'3323 of'SEQ ID>JO:5f, b is an 

integer of 15 to'3337V where both a and b co^spoM nt^leoiide _ 

residues shown in SEQ ID NO^l, ahii where b is gfeafer t^^i^^VW" 

FEATURES*OF PROTEIN ENCODED BY ^ GEhflE ^d: r 42* 1 
20 / t .-. wiswJln Specific^mbbdime^ 

amino acid sequence^ .u ->.1 vv < : • y.'U .. r-hiova. ;*trr»x * -. ^n:.i i i-i 

iVEAEWLQDVGLSTIJSGDEEEDGKAIIiST^ 



25 



QKTRFGLT (SEQ ID NO: 207), 
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VEAEWLQDVGI^TUSGDEEEDGKA^ 
(SEQ ID NO: 208), 
KKDKQSIRDVRDIFGVSESPPR^^ 
D (SEQ ID NO: 209), 

5 ASLNSTTLSD AS QDKEGSFA VPRSDS VAH^ETIP VLP VHSNGSPEPGQP VQN 
(SEQ ID NO: 210), and/or - , - : u 

AISDDDFLEKMXPEAEELSFEVSYSEM 
j NXQKTRFGLT (SEQ ID NO: 2 1 1 ). Polynucleotides encoding thesi ^lypeptides are 
also provided;;: ->-: v: ■'• ? ^ ■m--"C 1 ..; ■ ■* ■-•>' //r 

10 Th^ in testes, 

and to a lesser extent in embryo and adipose tissue. ? • 

•Therefore, polynucleotides and pblj^ptides of the^ 
reagents for differential identification of the tissue(s) or cell type(s) present iii J a* - 
biological sample and for diagnosis of diseases and conditions which include; 1 but are 
1 5 not limited to, disorders of the reproducti ve systems and developing systems:" " ? • 
r Similarlyj polypeptides and antibodies directed tri te 
providing immunological probes fordifferentiaJ idehtiffcaSbn of the tiissue(^^dell 
type(s). For a number of disorders of the above tissues or cells, particul^ly of tfie 
developirigand reproductive^^ higher 
20 r or. lower levels 7 may be routinely defected in ^certain 'fissules/oV feel! typ€^(^[^^ii^ii^ r D 
; ^reproductive, cancerous and wounded tissues) or bo* 
plasma, urine, synqvialtfluid and spinal fldtd> or another tissue or cbirsampie t^n 
from an individual having such a disorder, relative to the standard gene^xi^slori 
4evel,:i.e. v the expression levelin heal my tissue of bodily flm 
25 having the disorder. Preferred polypeptides of the Resent in ventibn crimprisd 
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immunogenic epitopes shown in SEQ ID NO: 103 as residues: Pro-27 io Ser-37, 3er- 
94 to Arg-99. Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution in testes and embryonic tissues indicates that 
polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of disorders of the reproductive and developing systems. 
Furthermore, the tissue distribution indicates that polynucleotides and polypeptides 
corresponding to this gene are useful for the treatment and diagnosis of conditions 
concerning proper testicular function (e.g. endocrine function, sperm maturation), as 
well as cancer. Therefore, this gene product is useful in the treatment of male 
infertility and/or impotence. This gene product is also useful in assays designed to 
identify binding agents, as such agents (antagonists) are useful as male contraceptive 
agents. Similarly, the protein is believed to be useful in the treatment and/or diagnosis 
of testicular cancer. The testes are also a site of acti ve gene expression of transcripts 
that may be expressed, particularly at low levels, in other tissues of the body. 
Therefore, this gene product may be expressed in other specific tissues or organs 
where it may play related functional roles in other processes, such as hematopoiesis, 
inflammation, bone formation, and kidney function, to name a few possible target 
indications. , , r , t j v . • 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible thrpugh sequence databases. Some of these sequences are 
related to SEQ ED.NO:52 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically . 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between I to 1933 of SEQ ID NO:52, b is an 
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iritegerbf 15 to 1947; where both a and b correspond to the {wsitions of nucleotide 
residues shown in SEQ ID NO:52 t and where b is 'greater than or equal to a +14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 43 
5 tv. Preferred polypeptides of tfie invention comprise trie following amino acid 
^sequerice*^ 
^ Polynucleotide^ erid^^ 

10 reagents for differentia ib^nU^ ^sem in a ° 

biological*^ 
not limited to^ir^ 

leukemia^ SirrulMy^^ directed ib tiiese poiype^^ are 

useful itfptfcvidhpm^ 
15 tissde(s)br^eIl-:t^pe(s)^FOT 

^particularly of ^Mrrimiihe system; e^ at 's^fic^ti^higher or 

r ; lowef^evelsma^be routihel^de^ec^ 
0 ) hematorriieti^ 
^iseiuni^l^ 

^expression le^ 

individual not having' the' disorder} 1 r ^U-Wttw v;h;?:r-i;'.-vr^ 

-iThe^ti 
polypeptide**^^ 

25 ceil and^Mefc^ " 
to this gene^ useTiilfer the dia 
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disorders. Representative uses are described in the "Immune Activity" and "Infectious 
Disease * sections below, in Example 11, 13, 14, 16, 18, 19. 20, and 27, and elsewhere 
herein. Expression of this gene product indicates a role in the regulation of the 
proliferation; survival; differentiation; and/or activation of hematopoietic cell r 
5 lineages, including blood stem cells. This gene product may. be involved in the 

regulation of cytokine production, antigen presentation, or s other processes that may 
also suggest a usefulness ^ toe treatment pf cancer (e.g., by ^boosting immune ,o i 

responses). Since the gene is expressed in cells of lymphqidxJrigin, the natural gene O 
«"vojywl in i^^|^^<^.|^»ib^;it.nif^ be,also used as an 
10 a ?«ntf?r»^ . 
, J?eases ^ ,,, 

^^^^^^)^^^^W^I9!?mm^> neutrophilia. psoriasis, , >- : 
^V?'^«^, , ?c i **^^ i ^^i*^ 1 o!? .^^i2fef^H-i?fw^* t ^^L 9y&^W^^«-* I ??™M I »«?"lPac!tiOfis to-;. ;••« 
"*"**P/i*7y^r?; ^ijfim^^ ^ .■^^JfY?'S!RT8W?fc Snd. Sff^ftYefsus-Jiost 
15 d^^^.w^i^j^^,^^^ such, as autoimmurje infertility, lense tissue. ' ' . J 

Sinr $!?f$r f^^"?; f "^P. ^f?lf ™ a ?5> sis r *ug t induced hemolytic anemia, 

20 various cell types, Furthermore, the protein ff^tefaw$#+gBmteMtilD^ :• 
to identify agents that modulate their interactions, ii^ adtUtipn to its,use as a nutritional 

.ho t, 5 ?^ P? 1 ?^? Jf ^^^"^^f » as EST sequences^ are publicly . ; . ,< ., 
available a^ 



25 
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related to SEQ ID NO:53 and may have publicly available pnor to conception of 
<he.pfeset)tinvendon/P»eferably^stic1i related polynucleotides are : specificaiiy : 
; excluded from the scope of the present invention: To list eveiy related sequence is 
cumbersome. Accordingly;preferab!y excluded from the present m verition are one or 
5 : more polynucleotides comprism^^ 

formula of a-b, where a is any iriteger between 1 to 720 of SEQ ID NO:53^ bis an 
i a integerQfJ5.^ 

residues shown in SEQ ID NO:53i arid whereTi Is" greater than or equaFto a +"1'!. 

'i-j'.. fi;!; rX!V;! ?MVt\";;:'; : -) i -hi, .«:!•:■ i i . - r iij'i. :• ■: t.' ■ • !>.: :h;-- v.; v.'lq 

10 FEATURES OF PROTEIN ENCODED BY GENE NO: 44 ' v • 1 

; vThe. translation productofmisigeri^ 
., atrial, natriuretic peptide factor (ANF) gene which is mbught to by Important m 
diagnosis.0fafoimof;heredit^ \>t*-&> .:vniat-?:i:.~..- r: : . ; >::--;i. j 

; .;.r -Pieferred!polypeptidesb^ 
15 v. sequence:/ LSFLELXtSECS. (SEQ ID NO: 213). r; Potyriu^lebtides encoding there''' " 
polypeptides are also provided. w->" ■ ? '■>'■ ■■■.•<v:\-m-.sv> ' 

. , ; n ,-. iThis gene is^expressed primarily™ CD43 po^ve-whl^oija'celk and to a 
C"" " j , lessei^extentiniendotheliate^ smjuC ;znvyja 

; .Therefore jip olyriucleoti 
20 reagen^^for/diffgrentialidentifiiGati 

bjqlogieal ,sampie.andfor diagnosis 6f^ 

fnotsUmited toirimmune; hemato^^ 

•,h^e^nsion..SimilarlyJpolypeptid^ 

are ureM^providing immunological^^ 
25 itiss^sJ^ee.U 

particularly qf the endocrine system;fexpression o'f Uiis gghe at sigm 
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Jower levels may be routinely detected in certain tissues or cell types (e.g., immune, 
hematopoietic, .vascular, gastrointestinal, hepatic, and cancerous and wounded tissues) 



: fl *ffi3M c *« ?ynu*. serum, plasma, urine, amniotic fluid, synovial fluid and 

i-j r^^v?! ° r ^#?:!W5 9 r cell sample taken from an individual having such a 
5 :^o^v re J^>P ^ *5 standard gene,expinesj$ion level; i.e., the expression level in 
nhfffiX$&¥*& f'P^'yflujdfrom an individual not having, the disorder; unr>m 
v.otKi :.; >$l* ^ S M« ^srifcut^^ with tfi6 homology to the 

human ^^n^intip^tide. factqcXAWF) gene indicates that polynucleotides and ^ 
polypeptides corresponding to this gene arc useful for diagnosis of hypertension. 
10 Moreover, the protein ^i^^ preveritibn of a - 

c, £$&YM X^Sfe^ 8 ^^ wiiichiinclu^, but are not limited to^the fdllowing. 
""SPS^ addition to 

cardiovascular disorders. Based upqn the^tissue, distribution of th&inbMiir^'^ 
^S^^^^^^HM^?^^PP»»%my be useful in blocking the activity of this 

translation product of this gene. .bsbf vv. ^b^pqvt'.Ki 

„ oi bc?» .^feP/PBY^i !? f,WU<ir detecting,tumore in which^expression^this protein 

occurs. Such a kit comprises in ong eml^^rrKBot an jantibod^ specific ifi>Y the ) 

W2!&& n ^s^ method of 

0 detecting ^esj? p^OJ? Plj»j£#^ stepof contacting Sh 3 ^ 

J^ b ?^jf^ of this gene to albodily/fluid from^the^ 

individual, p L r^ 



25 
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antibodies, as tissue markers, to isolate cognate Iigaiids br receptors; to identify agents 
■i / that modulate their interactions, in addition to its use as a nutritional suppldment. 
Protein, aswell as, antibodies directed against the protein may show utility as a tumor 
marker and/or immunotherapy targets for the above listed tissues c : 1 ? 5 
5 ; Many polynucleotide sequences, such as EST sequences /are publicly 

available and accessible through sequence databases: Some of these Sequences' are 
related to SEQ ID NO:54 and may have been publicly available prior to ionc^ption of 
the present invention^ frefe 
. excluded from the scope of the present invention; r ^^^}&i^iSti^iS^^^ 
10 cumbersome. Accordingly, preferably;excluded from th^ present invention are ^ne or 
y ^more^ply^ucleotides comprising a n 
fpniwla^ a-b, whereats 

, integerpf lS to 1 182, where iboth atend b cbiti^pbnd to the jibsittort^^f mible^ide 
residues shown in SEQ IDNO:54, and where b is greater thatf or t^iiaf to 'fr : f *I4. 

15. u-tjwwh <i^ti*.. i!>i -ZqX*\ fi*m->*u*>i*?{ prwrfw .wmri**...- : . ■* 

FEATURES OF PROTEIN ENCODED BY GENE NO: 45^ ^ r - :r ^* 

r ; nThis^gene is^expressed'primarily ih^ndu 
•wAforc ^erefore^rpolynucleotides ahd^ 
i ^ag^s;fQridifferential identificiitidh>bf the tissue(s) &^ri^^p^N^a q * 

.^flotlimi^to,^ 

antibodies directed>to;these polypeptide* 

probesferdi^renual id^tific^tion of the^ of 
disoi^^of the;above tissuefs or cellSv^pafticularl^df We ! ih^iii&M 

tissu^oi^lltype^^ 
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(e.g., lymph, serum, plasma, urine, synovial fluid and spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from 
an individual not having the disorder. , 
5 .Tte tissue distribution in neutrophils indicates that polynucleotides and 

po ^PM des corresponding to this gene are useful for the diagnosis and treatment of 
; ^mmurie system disorders and cancers of the immune system, as well as cancers of 
^ s ^ s wher ? ? x P*? ssion ha s been observed. Furthermore, this gene product 
n^y be in vol ved in the regulation of cytokine production, antigen presentation, or 
10 other proesses that may also suggest a usefulness in the treatment of cancer (e g. by - 
, toeing immune responses). Since the gene is expressed in cells of lymphoid origin, 
ft $ T as. w eU as, antibodies directed against the protein may *show' 

JjSoS^ 2 s ?* SW^.^ immunotherapy targets for the above listed tissues. 
?S^^W.!^fl¥ i y^rt™-J l U!?d as an agent for immunological disorders including 
15 arthritis, asthma, immune deficiency diseases such as AIDS, leukemia, rheumatoid 
arthritis, inflammatory bowel disease, sepsis, acne; and psoriasis. Iri addition; this 
gene product may have conunerciaLutility in the expansion of stem cells and 

^MWP^B^.Pf various blood Jineages, and,in4he differentiation and/or ) 
^f^^^^?^^ 1 ! type.s. : ;ExpiTe5sio^of,thjs gene product in neutrophils also 
20 f^ n ^yi^9^'^f3P^ ^*?s-,pipteiQ-in immune function and immune surVeilldnce. 
Protein^ M.w^l^ a^, .mtitedics directed against the protein may show, utility 3s W tiimor 

u, ii ihvM^ such as EST sequences, are publicly , ; v 

j^qM^^AfF^lW^ trough sequence databases. Some of these sequences'are 
25 .» :f jwBm '?^9|P/W^ 5 ^ ^d may have been publicly available prior to conception of 
the.jpre^^m^ related polynucleotides are specifically 
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excluded from the scope of the present invention. Jo list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising ^ nucleotide sequence described by the general 
formula of a-b f vyhere a is any integer between 1 to 1852 of SEQ ID NO:55, b is an 
5 integer of 15 to 1866, where both a and b correspond to the positions of nucleotide 
residues shown Jn SEQ ID NO:55, and where b is greater than or equal to a +14. 

FEATURE^ OF PRQTEIN ENCODED B Y GENE NQ^46 ^ 

-^5^^^^l^^pf^h|* gene shares sequence homology with the 
10 hippppampal cholinergic neuro 

I^9ffj!?^y^ ! ^fl , f^ , W WndUrig protein (See Genfcuik Accrasion No. gi|406292) 
: ^WS^^ Ml9Wght ,toj3£im^^ 

hippocampus v ^ern^ integral roles in 

. signalling, -srasqry ^ perception, and may be associated with the modulation/detection 
15 of pain or siniular. stimuli . j. >. f ... >. c = •* 

i r ; -n i ?^ amino acid 

KIQGQELSA YQAPSPPAHSGFHR (SEQ ED NO: 219), 
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ISLLPKENKTRGSWKMDRFL (SEQ ED NO: 220), PEVPMGWT (SEQ ID NO: 

222) , and/or QELSAYQAPSPPAHSGF (SEQ ID NO: 221). Polynucleotides 
encoding these polypeptides are also provided. 

Preferred polypeptides of the invention comprise the following amino acid 

5 • '.sequence:- n- — :>.?; *• : • = * - ' '•' ,l - • :" 

MRLWAAIJLLGU^VW 

PELGMGCKVWDCNNYRQKTTSWMEADSQVPGGRGRRNL (SEQ ED NO: - ^ 

223) . Polynucleotide^ ericb^ng 'theWpdlypeptides'are ilso provided: ' ' ^ ^ '^3 
; - i: This^geneis expressed primarily' in parathyitoid^u^ brain. 

10 •Therefc^/polynuclebddes knd polypeptides' of thfc' invention ''are 'useful 'as 

: reagents for differential identification of the tissue(s) of bell type(s> preset iii T a 1 
biological sample and for diagnosis bf diseases'and 'conditions wHicK include; but are 
^not limited to,' neural; endocrine, orreproducti^^ * 7:< 
w neurodegenerative disorders land *dementia eg.^zKwmCT f i5 and Parkinson's disease. 
15 Similarly, polypeptides and antibodies directed to these pblyiteptid 

' providing immunological probes for differential identifibatibh'bf ^ or cell 

type(s). For a number of disorders of the above tissues or cells, particularly of tBfc 

may be routinely 

20 reproductive, prostatic, and cancerous f and wbiind^d^SSuSs) oVlw^Uy'fl mds '(l!g/, 

lymph, serum, plasma, urine; senunal-fl6iaY%h^Viai fluicTand sj>i^liHuid>\^4A^cher 
>01i^ub or cell -smpiiTtak^ di^ordfer, 5 relativelo' the 

:. I standard geng &presSi6h^ 
Cfluidlfrbhi an ifidmduiifofcf^ 
25 invention comprise- iifimunogenib ^itofjes* Shown jn^jSQ JD *R6Y fftPW re£idile£ 

.fVlf. *^'UTi Q3Z> rtW/tl !A r T<lc'; 
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Asp-23 to Cys-30 t Asp-63 to Ile-71, Pro-97 to Tip- 1 10. Polynucleotides encoding 
said polypeptides are also provided. 

The tissue distribution in brain and parathyroid, combined with the homology 
to the hippocampal cholinergic neurotrophic peptide, HCNP; indicates that 
5 polynucleotides and polypeptides corresponding to this gene are useful for the 
diagnosis and treatment of neurodegenerative disorders and dementia, e.g., 
Alzheimer's and Parkinson's disease. Moreover, jpblynuclebtides and polypeptides 
corresponding to this gene are useful for the detecdbft/treatihent of neurodegerienative 
disease states, behavioural disorders; of inflairiatbry conditions stich as AlzKeimer's 
10 Disease, Parkinson's Disease; Huntirigton's Disease; Tourette Syridrbm^V meningitis, 
encephalitis, demyeiita^ neoplasia, ^aum^, 

congenital malformations, spinal cord injuries, ischemia and infarction; aneurysms, 
hemontages, schizophrenia, manias 

disorder, panic disorder, learning disabilities, ALS, psychoses . autism, and altered 
15 bahaviors, including disorders in f^din^le'e^ In 
addition, elevated expression of this gene product in regions of the brain indicates that 
it plays a rote in normal neural function. Potentially, this gene product is involved in 
synapse fbrmafion,rieurotransn^ 

diffetratiatiOT^^ in 
10 the treatment and/or detection d^aewlopm 

developing embfyd, sexually-Jiri of ^e ta^ib Vascular 

system. Polynucleotides and polypeptides corresponding to this gene are useful 'in the 
U regulation of si^allihg pathw^ 
receiptors or pathways irivol vingxalcium acti vatibri. W addi tibn; the proteih ' is' iiiMful 
for the detection, treatment. >aha/br^ 

infertility.iTherproteih may be useful^ a ; cbntr^ f or 
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the modulation of pain stimuli. Protein, as well as, antibodies directed against the 
protein may show utility as a tumor marker and/or immunotherapy targets for the 
above listed tissues. 

Many polynucleotide sequences, such as EST sequences, are publicly 
available and accessible through sequence databases. Some of these sequences are 
related to SEQ ID NO:56 and may have been publicly available prior to conception of 
the present invention. Preferably, such related polynucleotides are specifically 
excluded from the scope of the present invention. To list every related sequence is 
cumbersome. Accordingly, preferably excluded from the present invention are one or 
more polynucleotides comprising a nucleotide sequence described by the general 
formula of a-b, where a is any integer between 1 to 1014 of SEQ ID NO:56, b is an 
integer of 15 to 1028, where both a and b correspond to the positions of nucleotide 
residues shown in SEQ ID NO:56, and where b is greater than or equal to a + 14. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

r Preferred polypeptides of the invention comprise the following amino acid 
sequence: 
JPILWGN^ 

,OQAV(L^ (SEQ ID NO: 224), 

PMEPQKCHPA GWHOLGQEAEAGDQDG (SEQ ID NO: 225); ». 
AGA(^AWLSCHRHM\^RG (SEQ ID NO: 226), 

SPXTJ^QGQTGNTrVWGLp 
ITU-VQNMWGI^ 

GYPAI^Gyv^ELI^IQTLyWGLG PLTGDR AS VGEF. (SEQ ID NO: 227), 
WGLGGGL^GOTPU.GPPWPDPFCG (SEQ ID NO: 228), 
QRQETIO^AGGGQAYHNGRDLPLGPGR (SEQ ID NO: 229), and/or 
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^GVVAPEIJ^IQTLVWGLG (SEQ ID NO: 230). Polynubieotides encoding these 
•polypeptides are talso provided. ' 

Thegene encoding the diiscloied cDNA is believed to reside on chromosome 
17. Accordingly, jkilynucleodo^s related to th« invention aire useful as' a marker in 
5 linkage analysis for chromosome 17. 1 ' ' :; -* ' w?;r: 

^: ^ Thts^eh^ neutrophils, and deno^itic'cells, and 

;toa lesser extent, in various regions of the brain: • • ,J tA7 

• Therefore, polynucleotides and polypeptides of the invention are usefiil as 
reagentsfor.differentiali.dCT 
) biological sample -^rid for diagnosis of diseases ai&coAo^bitt are' 
not limited to, immune, reproductive^rneu^ 

female fertility disoitiers an^^ Si n^arfy^ly peptides 

and antibodies directed ^heSe'^ useful in ^rdviding iynuru^gicaJ 

probes for'differen^ 

disorders of <the ; abbv¥tissues '6rcells"p^ female 
reproductive>system; v expres 
: may be routinely delected'ih 
hematopoietic,*^^ 
^fluids^l^^ fl^aM^ 
^issue^eell^ - ' 

simd^rd^6nmXpf^U6nmm} Ve-M^ipMsi6^Uvel iri \mMy iissue Woolfty 
fluid from an individual not having the disorder. Preferred polypeptides of the present 
invention comprise immunogenic epitopes shown in SEQ ID NO: 108 as residues: 
Arg-4 to Cys-13, Polynucleotides encoding said polypeptides are also provided. 

The tissue distribution of this gene in ovary, neutrophils, dendritic cells, and 
brain indicates a role for the gene product in the treament and/or detection of 
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reproducti ve disorders and/or immune disorders such as arthritis., asthma, immune 
deficiency diseases such as AIDS, leukemia, in addition to neurodegenerative disease 
states and behavioural disorders such as Alzheimer's Disease, Parkinson's Disease, 
HuntjntorTs Disease, schizophrenia, mania, dementia, paranoia, obsessive compulsive 
5 disorder and panic disorders. The protein may also be useful in the r 

^^^^P^y^^f^} 6 ^^ 0 ^ 9 f endocrine disorders. Furthermore, the protein may 
also be used to determine biological activity, to raise antibodies, as tissue markers, to 
*??J5?5 ^SSRf^fl^H 1 ^ P r to iden^fy agents that mpdulate their interactions, '3 

inad^^n^o \t& use ^s a nutritional supplement. Protein, as well as, antibodies 
10 , y^^^J^^^IS^^WX ^h^.utiuty as a tumor marker and/or 

*X^f^t?Po^^^? ^HSHph t §^UOTce.^tejja^^3pme of these sequences are 
$$t$r}? R? W?$7> WyMzve.becnpu^ conception of 

15 ! s .tuF J9 YfgHjSfk .f^fr^'y ♦ .»SSh- ^Jlated polynucleotides are specifically : , 

^?! U J^ ^^$!? i TCOFW^of t^e. present invention. Jo list .every related sequence is 
,vs™!$*f?8™' ^^^XvP^WX e*?Wf?&f!9™ the^present in vention are one or 

■/ ' ) 

20 ■■fii"£§ft*s^ and.b / 9.orresppnd. to -thc;posittonsiof nucleotide -jL 

^^?l^ n ^"^9 3Np^7r ^4 wjhere b i s greater Uian or .equals a^+ 14;< 

; -^4^-! *.-'.rl^, V.V.V: ' -V ;■; 5:v..-M-: ■■ < ■ ; ' -f -iv:- 

r ;.!•* -ov* n\>. ; a : " <: 1 " : * ':• i.'.-: Nr :. • ■> • ' :< *' .»« J *i ; '</.: • 4 \- ' ."-3 lA. 
.. . - i-. ■■• .v ■ "y ..• :• -i- k. J * - o; .i? s ». 



■ ii 
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Table 1 summarizes the information corresponding to each "Gene No." described 

above. The nucleotide sequence identified as 4, NT SEQ ID NO:X" was assembled 

from partially homologous ("overlapping") sequences obtained from the "cDNA 

clone ID" identified in Table 1 and, in some cases, from additional related DNA 

clones. The overlapping sequences were assembled into a single contiguous sequence 

of high redundancy (usually three to five overlapping sequences at each nucleotide 

position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 

deposit number listed in "ATCC beposhNorZ^and Date." Some of the deposits 

contain multiple different clones corresponding to the same gene. "Vector" refers to 

I • * * 
the type of vector contained in the cDNA Clone ID, 

'Total NT Seq." refers to jthe total number of nucleotides in the contig 

identified by "Gene No." The deposited clone may contain all or most of these 

sequences, reflected by the nucleotide position indicated as "5* NT of Clone Seq." 

and the "3* NT of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID • 

NO:X of the putative start codon (methionine) is identified as "5* NT of Start Codon." 

Similarly , the nucleotide position; 6f S^m$QiX oftlte predicted signal sequence 

is identified as "5* NT of First XAjof Signal Pcpit ■ ? £ v 

The translated amino acid sequence, beginning With the methionine, is 

identified as "AA SEQ ID NO: Y," although other reacting frames can also beeasily 

translated using known molecular biology techniques; -The polypeptides produced by 

these alternative open reading frames are specifically contemplated by the present 

invention. 
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The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
peptide is identified as ?First AA of Sig Pep" and "Last AA of Sig Pep; w The 
predicted first amino acid position of SEQ ID NO: Y of the secreted pbrtion is 
identified as "Predicted Firet AA of 
5 position of SEQ ID NO:Y of the last amino acid in the open reading frame is 
: ;;^. L identifiedas^tLast.AA^f.ORR ,t ;. •-• -v^' " 

SEQ ID NO:X (where X raa^be any of the " 
disclos^irin the sequence listing) and the translated SEQ ID NO; V (Where Y riiay be 
- : : . anyipf -the polypeptide sequences disced in the s^ 
10 ; -accuj^te and otherwise suitable to 

- :! . .described: further b^low.vFor instance. SEQ ID NO:X is i^Wifbr H^^ihf nucleic 
acid hybridization probes that will detect nucleic acid sequences wnt^ned In SEQ ID 
HQiXgr the cDNA contained in the deposited ttbh^ also 
hybridize to nucleic acid molecules in toto^ 

identified/rpmSEQroNO 

wMch&n*^ setfreied 
proteins encoded by the cDNA clones identified in f able 1 !; 1 w 
; ^^eyertheless/DNA sequences ^ contain 

20 sequ^ingenpre;/Thee^ 

:&Jetio^ in ^| d or 

deleted nucleotides cause frame shifts in *he reading Mines of Mpre&^^^ 
^^W^quence. In thesecases, -the predicted 

25 than^.9% idendcalrto s the actual or ' 

deletion in an open reading frame of over 1000 bases). 
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Accordingly, for those applications requiring precision in the nucleotide 
sequence or the amino acid sequence, the present invention provides not only the 
generated nucleotide sequence identified as SEQ ID NO:X and the predicted 
translated amino acid sequence identified as SEQ ID NO: Y; but also a sample of 
5 plasmid DNA containing a human cDNA of the invention deposited with the ATCC, 
as set forth in Table 1. The nucleotide sequence of each deposited clone can readily 

^ er? £ netj ! Py sequencing the deposited clone iaaccordarice with known methods. 
The predicted amino acid, sequence can then be verified from such deposits. 3 
i J^P^yer, the amino acid sequence of,the protein encoded by: a particular cldrie can 
10 also be QtetiyfetcTmincd by peptide, sequencing or by expressing the protein in a 
ji u^l^ISS ? e M S SB9M*« th * posited human cDNA, collecting the protein; and 

^ i^V?^ 0 " $W rclat^to the genes conespoiiding to SEQ ID" 

i^r ^f^FfifSSS^^- ^S^X^fK^J?: <tapa«tod;clone-^ tniesecmespondins'Befie'can-bteV' ' 
15 isolated in ^coi^ce .with known methods using the sequence information dii&losed ' 
^^#r,.Sifph methods include prep^ngjprpbe^priprimers from the disclosed ^ 
SSfMfkn^ from-appropnaie 
sources of genomic matoial, v< tsnoh AVKU" v,. • >':■: ..,-.^or] 

iwwiKw h*j4lSW .-BSBySS ^ fe^Present inyeritiqa are allelic variants, ortholbgs, and/or 
20 H?E^?f^^ obtain i fulWfehglh 

*$5$fe^^^ ID #IO:Y, or a 

v^^S^^^^^T^ Fpr exampje, allelic ^variants and/or species homologs may 
25 ...j W^l^^^^l^^n^^S SMItable probes or primers from the T sequences 1 
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^provided herein and ^fteriiiig a sui and/or 
• the desired htiifriotoeiie;-^'- "-' : - ; - ! * : :V »■ v ' : ^ rT V-l&'l, :r^*ip^ 

The polypeptides of the invention can be prepared in any suitable rt^ner. 
Such polypeptides include isolated naturally occurring polyp^dl^^bmbiiSntly- 
5 produced poly peptides; synthetically produced ^lyj&pticfes , or pbiypbptides 

, :4^uced*y i combi Means fdrprcp^ng suth polypeptides 

.,vareweIl:underetoddih'the^.-r=^^ ^ii**«'Jb- < ! - ;.. ■ r : telx?**™ 

mature form, of may^ 
10 -.It isvoftenvadvantageous to include ah addition s<^ufeii& ^dfr^tains 1 

)/- p secretory or le^^ , 
such as multiple histidiifc^ 

rerombin^nt^pi^u^dA^.ip^'^-^ ^..uw3fr<i as** avAmw .*\inz&zobr& 

i :I^e polypeptides of thSpre^ntfinw^ 
15 y?isolatedWi;^^ u 
versiomofrapol^^ 
n purified using techniques 
examptob^theW 

(1988): Polypeptides of the invention also can be purified from n^tur^'^^uiySc 1 or 
20 .y recombinant^sourcei using techhip^descri^erfKereiB ^Sffl^iSfe^Sv^n in the art^ 
such as; for fexampJe^ti^ 

consistingso^tfie nucleic acid: seq E0tf& conned 

•:■ v w d^sit^Tfie pres&ittn^ 

25 o) alteniaUyelyfConsi^ing bfpthe p^ 
polypeptide ^coded>bytrtei^ 
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encoding a polypeptide comprising, or alternatively consisting of the polypeptide 
sequence of SEQ ID NO: Y and/or a polypeptide sequence engoded by the cDNA 
•v?^^:^ £ TCC deposit Z are also encompassed by the invention. 
Signal gfigjuajgcta .■.■•;.,/»<;.;;•- ^ Vl o; f i r -.^ 

5 . . , . : The present invention also encompasses mature forms of the polypeptide 
, , . A . haying fhe polypeptide sequence of SEQ ID NO: Y and^pr the polypeptide sequence 
encoded by the cDNA in a deposited clone. Polynucleotides encoding the mature 
f?5?£ as» for example, the polynucleotide sequence in SEQ ID NO:X and/or the 
^ 0 ^^e?tfcte s^ueiK^xontained jn the cDN A of a deposited clone); are also n 
10 ;£3^ R ^^&>£? inyena^. According to the signal hypothesis, proteins;se<:reted 
^ S^W^ m > < ?P*i h*y* a signal, or secretary leader sequence which is cleaved from 
^9?^*£#ffl i°"f?« WBPlt of the growing protein chain across the roughs, 
endoplasmic reticulum has been initiated. Most mammalian cells and even insect 
cc !!? ?}?*yS$&™^PFP&ws ; with : the same specificity. However, in some cases, 
15 SfASS^SA proteiijji^npt entirely uniform,' which results intwo^or more 

t 9^RJBffi^S^. protein. ( Further, it has Iprig been kno wn: that cleavages -r 
- sproi^ity pf a secr^dprptein U of 
rjK pPfW^iB^^^M is > ^inherent 4n the 

. 5teoTf J3??? n l ^^^5^¥<5Sfi«f are;ayailable. 5 Fpr instance, thfe method of: 
-■^mh Ym >^n&?7M*6 i!5?85), uses : the4nfpnnation from a; short N-terminal 
>, f$Mg& fWff ^nd'-a subsj^u^ 
f*^$vi^ the 
25 informatipn from, the ^d^„?urroy]riding the cleavage site; typically residues -13 to 
t^iTMZr + IM&f&fP- .^e am jno temunus of . the secreted protein. .The accuracy of 
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■■ -predicting the cleavage points of known mammalian sebretdry proteins for each of 
these methods is in ; the range of 75 66%. (von Heinje, supra.) However, the two 
methods do not always produce the same pre&b^ 
protein. 

In the present case, the deduced amino acid sequence of the secreted 
polypeptide was analyzed by a computef prbg^ et 
' ( al- /Protein Engineering 10:1^6 (1997)); whicfi^^^ cShirtkr location of a 

protein based on the amino acid '^uen^r'Akp^dt this compirtattanafp of 
localization, the methods of McCeoch and'fon^ 

'Of the laihino^jacid s^ehceS 6f tfiesec this program 

provided the result ^6wrf Inhabit j ^ Y: ' ;, ' /rU] -M**z*tb 

^fts^neofo^ sometimes 
yaiyfifdWbrgahisni^^ 
Accoiffingiy^ 

shown In^SEi^^NGtY^ (i^ 1 

+ pf' - 5 residue) of ^ SiMiMy;'^ that 

in^m^^asesi dleaVage'oFt^ sr^^tien& 

iunifbh^ 

poiynu&eoti^ 

invention^*' -nolo AfrKto l>&?^^ f * 

>o ^Mbt^ 

necesi^iy^re^ 

naturallycoccum^ 

sequence. Howe^i^S^ of 
dirating^^^ 

the mature protein produced by expression of the polynucleotide sequence of SEQ 1J> 



.<r>i! 
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NO:X and/or the polynucleotide sequence contained in the cDNA of a deposited 
clone, in a mammalian cell (e.g. f COS cells, as desribed below). These polypeptides, 
and the polynucleotides encoding such polypeptides, are contemplated by the present 
invention. 



Polynucleotide and Polypeptide &tiantS 

„, The present in vcntion is d^^ted to variants of the polynucleotide sequence 
disclosed in S^Q ID lvJp:X, the complementary strand thereto, and/or the cDNA 3 
. • sequence contained in^a deposited clone. 

l ? ,rr » T 1 ^ Wf^^W^. ^Pf ???? n R asscs variants of the polypeptide sequence 
disclosed in SEQ ID NO: Y and/or encoded by a deposi ted clone. > 

W^^'i^cf!?^ re^WMPg essential 

properties ^ereof^ General ly^ v closely similar, and, in many 

15 ..^JP^ns, identical ^p^^^up}eotide orj>qlypeptide of the present invention.-!.: 
i ^^ pre ^^ i " v ?nf?P" if ateo directed to. nucleic acid molecules which 

,.?»n^»,or«l^^^ consist of. a nuclegMcle sequence which is at least 80%. 

20 nucleotide coding sequence contained in a deposited cDNA clone or the . :; .,r<v/i<i i . 
c °™P^™ e " t ^ y ffSFlWUfr^Efo tN^SSftfc iSfi99?W. coding the.polype^tide of 
SE 9 i f > ^Xv^^l^f^JPfSP flN&SW -*P POlyp^tideCTCoded hy the 
. .~$S&£S&flMS y^^FJ^P' ^r PPlyn^leptide fragments of any of , 
^£ U £jfe& ^^te'W?' 5 4?§?ri()ed herein). ; , , ■■ 

25 , w^^ n ^^-^^^ h jajthese ntwleic.acidniolccute 
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hybridization conditions or lower stringency conditions are also encompassed by the 
mention, as are pol>^ptid^ enepde<J by these polynucleotides. - 

: , <>J$£:P*?stm\ inv<entipnjs also directed to i»Iypeptid^^Which«oinprise^ or 
^^J}^^ l y ? on S?S* of t; a^ ; ajninp : acid. sequence which is at least 80%, 85%; 90%, 
5 ... •,?5 i % !i ?^%4 97%, :< 98% identicatito, -for .example, the-poJypeptiae sequence 

in a deposited clone, and/or polypeptide fragments of any of these ^polyjfeptid^s (e.g., 
those fragments described herein). ,:v,; >•-.■■•.■•/ o t^Z CfiiWK r^icjT;^ 

By a nucleic acid having a nucleotide sequence at least; for eXample?95% 
10 •;- "i^nti^'! ^ of the present invention: it is intended 1 

f.-li- 9«^i9^ reference sentence 

"^Pkft? 1 ^^^ ,up to fi ve poiriumutations each 

J^^SVi^A&^T^.^^^^ nucfeptide sequence encpchngithe pdlyj^ptia^ In 
• ^S 1 !^!? )?^H^ a ^;PM cl * ic having a nucleotide sequence at least 95%^ 

l *w : l$%$R$i}&*ff$$&^ 5^of theirtucleotides in Ihe^ ' - 

: \ ^f*WM$W substituted; with anothehniicieotide, w% ^ 

nu ^ b £rrP£a%^ the;reference^uehce may 

^ an e^re^ 

"^^^l^f^SS^?^ iPr^nce,hiy(cntiQn can be determined tronvemibhaily v 
using known computer -programs^ 

ovet ?% ^$&P$W$m :^^H5m:^quenc^,{a sequence** toe^resOTttfh^^ and a 
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using the FASTDB computer program based on the algorithm of Bruiiag et ii. (Comp. 
App. Biosci. 6:237-245(1990)). In a sequence alignment the query and subject 
sequences are both DNA sequences. An RNA sequence can be combed by 
converting IPs to Ts. The result of said global sequence alignment is in percent 
5 identity. Preferred parameters used in a FASTDB alignment of DNA sequences to 
< calculate percent identiy are: Matrix=Unitary, k-tuplc=*; Mismatch Penalty^! ; 
Joining Penalty=;30 f Randomization Group Ixh^^;Cutoff Score=l, Gap f f 
Penalty=5, Gap Size Penalty 0.05, Window Size^OO of the lengHt'b? the subj&t 
nucleotide sequence, whichever is, shorter. >vM~i.n 
■IQi'ro/ui.?! >If the subject sequence is shorter than the query sequence because of 5 V or 3' 
(i deletipns, not because of internal deletions, a Manual cbTOction mlist be n&deto the 
^ : i^su : lts rD ^his isibecause the FASTDB program does not iiccbuhtY or 5 * arid 3 * ' r 
:i truncations pf.the subject sequence when c^culadng percent ite^ 
sequences truncated at the 5' or 3* ends/relative to th£ que^^u^hcbrtH^ patent 
15 ident^y,iscprrected,by'calculatingthehum^ 

5' ;TOd3? 5> ofihe subject sequence; <whicft are nbtii&fcfife^^ 
, r vr 4qtaLbases of the query sequence; Whether a nuciebtideis matclteci/afigned 

deteqiun^ by results of the FASTDK^^ ) 
h ^^;f^b^^,fTOm:theIpercent idend^t^Gidated^ tli6 abcivfc i FAtfTDfi p&gi&m using 
20 the specified parameters, to arrive at a final percent identity scbreJ'l^is &ircct6d 

^orcsjs^iiat is; used for. thepuiposfcs of the present : inVeriiibhv b^ly feases outside the 
- 5? Md A bases of the^ FASTDB aiifenmenC^ 

which ^not matched/aligned with the qufcry s^^ 

P u n>os^ of manually: adjusting the percent idend^sc&ffer " M >n ' v ' } ; ' 

25 u . i(c Eor^ample, a 90 base subject sequence is alignStftb IP lGObas* query"'"' 
; >sequencecto determine percent identity. The deletions occur at the 5* fend of the^ J ' 
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subject sequence and therefore, the FASTDB alignment does not show a 
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases represent 
10% of the sequence (number of bases at the 5* and 3' ends not matched/total'number 
Of bases in the query sequence) so 10% is subtracted from the percent identity score 
5 calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In anomer example, a 90 base 
subject sequence is compared with a 100 base query sequence. This time the 
deletions areintemd deletions so^ 

-sequence which are not matched/aligned ^wim me query. In this case me p^ 
10 identity calculated by FASTDB is not manually corrected: Once again, only bases 5* 
and 3',;of ,the*ubject sequence which are hot matched/aligned with the quer^ sequence 
are manually corrected for. No other manual cbirectidhs are to n^di for me purposes 

of the present invention. .'.jf?..;.-,-' i. \y v --K. 

i .1; By a polypeptide having an amino acid sequence at least, for example, 95% 
15 "identical" -to ; a query amino acidsequence of the present invehubh^ it is inrended that 
the amino acid sequence of the subject -|ioiy^e|itidB --is -idc»ti£Bl'-|b tK^qtt^^iience 
except that me ; subjecUpolypeptide sequence may-include up to five amino acid ! 
r aJterations;i^ ; each 100 amino adds of 
wprdSf to/obtain a polypeptide having ah^amihd acid 
20 , . to a query ( amino acid sequence, up to 5% of the amino acid residues in me subject : 
sequence may.be inserted, deleted, (indels) or substiwted wi m ^ 
These ; alterations of the reference sequence may occur at me amino o^caiboxy " 
terminal .positions, of thereference amino acid seq&nce of anywhere between' those 
; terminal : positions, interspersed either individually among lesidiies in the refdience 
25 sequence or jn.one or;more contiguous groups wimiri the reference ^qii^bei: - '' 

*•• " As a-Praqtical matter, whether any particular polypeptide is at least 16*; 85%, 
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90%, 95%, 96%, 97%, 98% or 99% identical to, for instance, an amino acid 
sequences shown in Table 1 (SEQ ID NO:Y) or to the amino acid sequence encoded 
by cDNA contained in a deposited clone can be determined conventionally using 
known computer programs. A preferred method for determing the best overall match 
5 between a query sequence (a sequence of the present invention) and a subject 

sequence, also referred to as a global sequence alignment, can be determined using 
the FASTDB computer program based on the algorithm of Bnitlag et al. (Comp. App. 



Biosci. 6:237-245(1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said 

1 0 global sequence alignment js in percent identity. Preferred parameters used ih a 
, FASTOB amino acid alignment are: Matrix==PAM 0, k-tuple=2, Mismatch ■ 
Penalty=l, Joining Penalty=20, Randomization Group Length=0, Cutoff Scored 1, 
Window Size=sequence length, Gap Penalty=5, Gap Size Penalty=0.05, Window 
Size=500 or the length of the subject amino acid sequence, whichever is shorter. 

15 . . If the subject sequence is shorter than the query sequence duetoN^orC- 
terminal deletions, not because of internal deletions, a manual correction must be 
made to die results. This is because the FASTDB program does not account for N- 



jdentity, .^or subject sequences^truncated at the N- and C-termini> relative to the 
20 query sequence, the percent identity is corrected by calculating the number of residues 
of .the query, sequencethat are N- Bnd C-terminal of the subject sequence, which are 
not matched/aligned with a corresponding subject residue, as a percent of the total 
b£jses of the query sequence, Whether a residue is matched/aligned is determined by 
results of the FASTPB sequence alignment. This percentage is then subtracted from 
25 the percent identity, calculated by the above FASTDB program using the specified 
parameters, to arrive at a final percent identity Score. This final percent identity score 



and C-terminal truncations of the subject sequence when calculating global percent 
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: is what is used for the purposes of the present invention^ Orily residues to the N- and 
< • C-termihi of the subject sequence, 'wfu&frare hot matched/aligned with the query 

sequence, are considered for the purposes of manually adjusting the percent identity 
score! ;■' That is, only query resfdue positions outside the farthest and C-terminal 
5 residues of the subject sequence. 

" For example, a 90 amino acid residue subject sequence is aligned with a 100 
residue query seq uence to detcrmnVpercent identity! The deletion occurs at the N- 
•• * ' teiminuW of trie suBject sequence sincT flierefore, the 2 FASTDB aii j^rriem does not 
show a mitching/alignrnent of the first 10 residues at the N^erniinus. The 10 
10 unpaired residues represent 10% of the sequence (number of residues at the N- and C- 
termini not matched/total hurhber ^IfesidiJie^ in the c^uety sequence) so 16% "is 
subtrated from If the 

•'' r: '^^ining v ^'^idu^ were perfectly^ matched the final percent identify woui£ be 
90%. In "andtHeV example, a 90 residue subject sequence is compared with a 100 
15 ' residue query &quehde: This time the; deletions are interna! cieletibns so there are no 
residues at the N- or C-termmi of the subject sequence which are not matched/aligned 
with the ^ 
^^^^uallycbi^ 

lTi01 eirias^ Ihfe subject jsieqiience; ? as*frispl£yed^^ not 
20 mafchect^ 

corrections are to made for the purposes of the present invention. 
z *° ; 6 v ; ' * The variants • may contain aUerati bns in' the coding regions , non-coding 
^gibh^ or ^thV^e^ialiy^fe^^ ^l^i^de 3 ^^i^^ning ^ 
^^M0cM^which produce siienlf substitution^ but <io not alter 

15 - ' the^ 

— by si lent substitutions due to the degeneracy of the genetic code are preferred. 
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Moreover, variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or 
added in any combination are also preferred. Polynucleotide variants can be produced 
for a variety of reasons, e.g., to optimize ccnlon expression for a particular host 
(change codons in the human mRNA to those preferred by a bacterial host such as E. 
5 coli). 

Naturally Qccurring variants are palled w allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome pf an _ 

^^-^:,p!^^^,^:^^ n » • B -. cd -» **» .y^Ue^A Sons, N^w. York (1*85)0 *,These J 
allelic variants can vary at dther the polynucleotide and/or polypeptide : level *md are 

™ ; ™ dl ?$$ ^.^^^^Y^? 1 ?- ^^^^y^^a^Jy occurring yariants may 
be produced bym^ ; ^ 

^ty$l 0 &>iy^?M& may be generated to improve pr.altCT.the : characteri of the 
f R? 1 J^5*$^ ^f 5 ^* J" W# W? . .*t9r,instence f one pi^ more amino acids can be 
* 5 . ^^!?.|j?^/ ro ^ ^^^!W?. nu ^ .P^-to^HflJS : Qf f the ^^^tedpip^in without substantial; 
;if^u f" n ^°"' l^e authprs of Rpn et aL, J v BtoL Chem. 268: 29^2988 

(1988).) 

« or-ij'-!'.} f >i3. q "« v:.;;rv r„':; : .ui 03 ^ u- r.w-i::, - ;^". 

| Moreover, ample evidence demonstrates that variants often retain a biological 

, : , G ^rters ^. Bjol. ( Chem^ extensiye mutational 

25 analysis of human cytokine IL-la. They used random mutagenesis to.generate over 
3^00 individual IL-la mutants that averaged 2.5 A amino acid changes per variant over 
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the entire length of the i molecule: Multiple ^ mutations were examined at every 
possible amino acid position, the investigators found that "[mjbst of the molecule 
could be altered with little effect on either [binding or biological icavfty^^See. 
Abstract.) In fact, only 23 unique amino acid sequences, out of more than 3,50b 
5 .» \ . nucleotide sequeiiceis examined; produced a protein that significantly differed in 
, activity from wild-type/- : : ' : :; ' : V : ■'*.- 

- Furthermore, even if deleting one or more amino acids from the N-teririinus or 
C-terminus of a^)^pfide^res ; ults initio 

functions; other bSldgicai^t! be'rctiWc^ of 

10 a deletion variant to induce and/orto^ind ^ 3 1 

form will likely be ret^hed wHeri 1^ the secreted 

;^>ivfonn^renw 
5 * P^yP^^de lacking N-wC-teM 

; ^ activities can readily be detenniried by routinera^ and ° * ' 

i5:^d-othervvisfe^bwilin We' art;' sc:*™*-*- ^r.'u^ph^ v.; i canon cvjukk ^^^^'•■iM'^. • 
r> .-.iTiruk ^^hus^the^invehtion mW^ tricliides^iy^title v^r& ? &h^ ^ 

inveisioite; the 

20 v t r p henbtypically silent aminb kiBmsblta ^ 

- >:^for studyittg the tolerance of an ai^ I 
:-js-5tvi?'j-: bThe^ftt str&egy^expldits t& tSlS^^ 
selectidn^utin^the pWcess Sf { e\folutf3n^6^ 
>5 ditorentspecm - 
jarid$;are>like1y -impbHant fof proi^iVfUnc^oni ? In contrast;'^ 
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where substitutions have been tolerated by natural selection indicates that these 
positions arc n<* critical for protein function. Thus t positions tolerating amino acid 
^substitution could be modified, while still maintaining biological acti vity of the 

protein... .... v f , ft .. ; . ... , } % ... . t( ., 

5 r s^T?? se ^?n w j* 1 ??^^ 4 s ?? fi e ;??5J5 !???g inee nng to introduce amino acid changes 
at specific positions of a cloned gene to identify regions critical for protein function. 
For example, site directed mutagenesis or alanine-scanning mutagenesis (introduction 
. v t .^P?'S^^^^H? ns $ c ^^^ c in the molecule) can be used, :.>: ; 
>. ?M : \%k !P?5 (1 989).). The resulting mutant 

v riJ \^I?8£H^F^ revealed that proteins are 

surprisinja^ 

r ^^"S^'r^ * L ceitMP amino acid, positions in the 

protein, i^or ex^ple ^e tertiary : structure of the protein) amino 

15 acid residues require nonpolar side chains, whereas few features otsurface side chains 
m ^8?M$$ffl8^ MVffiW^^ Po^senfatiye aminA acid substitutions 

invo,v ^!3S 

3 >^n^"tf Gln^replacement of 

20 a^ 1 ? ^% d ^c^f t \ ^ ^f.t f rRPift9S9S^ 9f chearpmatic residues Phe^rTyr. -.1 

Besides conpvajtijje ^^^§^^l6f^^ variants of the present invention 

residues, 
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* 

such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or 

acids, such as; for example, an IgG Fc fusion region peptidieVbr leader or secretory 
sequence, or a sequence facilitating purification: Such variant polypeptides ire 
5 deemed to be within the i scope of those skilled in tW^ fi^m 8te teachings herein, 
.v. Mifiij'i For example, ^polypeptide variants containing amino acid substitutions of 
^ charged amino kcidij with ^ther charged of neutral ^in^acids m^ 
with impro V^ehSracten sties; s^ &iQ&*g^ f 
^ ^phah^ 

10 ^aggregate'simihahbge^ 1 
W967^Robbirist& 83*^45 #987^ Clela^et ^/Crit} feev. " " 
TrwikpeuticprugCamer v- v ^ ^ v,.W 

A;f^<^em^^ ' 
comprises4he ; *i™ 
15 IV <j£^nce whicK^^a^ 

v> aminoiacid substittitions; evermore ^^tfamin^aci^ M 

substitutions; still^fe preferably 
^sdll^verilmo^prefera^ in 
^Qfderof^^ 

20 to have an amino acid sequence'-^ ' " 

preseritihveftti^^ 6f 5, 4, 3, 

o2 op fcamino addsttbst^^ tivffi&g ^ ad^ Sons; 

AisubsM or 

25 '^mo 9 si^^ - 

;$rcferabie..- ; ^^H^ ; aUvi--^M .07: i^Zi timi- U^,Cc?X:V:m ,0uI:X-loII ' 
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Polynucleotide and Polypeptide Etagmmte 

The present invention is also directed to polynucleotide fragments of the 
polynucleotides of the invention. 
5 In the present invention, a "polynucleotide fragment" refers to a short 

polynucleotide having a nucleic acid sequence which: is a portion of that contained in 
a deposited clone, or encocfing the polypeptide encoded by the cDNA in a deposited 
clone; is a portion of that shown in SEQ ID NO:X or the complementary strand 
thereto, or is a pprtion of a polynucleotide sequence encoding the polypeptide of SEQ 
10 , ID NO:Y. The nucleotide fragments of the invention are preferably at least about 15 
nt, and more preferably at least about ?0 nt, still more preferably at least about 30 nt, 
and even more preferably, at least about 40 nt, at least about 50 nt, at least about 75 
nt, or at least about 150 nt in length. A fragment "at least 20 nt in length/' for 
??. a fW > te» * s intended jto include 20 or mqre contiguous bases frpm the cDN A « 
15 sequence contained in a deposited clone or the nucleotide sequence shown in SEQ ID 
NO:X. In this content "about" includes the particularly recited value, a value larger 
^ or smaller |?y several ,(5,^2, oU) nuclides, at eithertenninus or at both 

tennini. T^,^l^^6n^^^ m: ^ that include,but are. not Jimited to, as ! - ") 

. i j c^^^?^^^ ^?oi ^^9.H^^^ .w'^®-'? r* 'QC C0M^£»* A^Tgcr fragments- (e.g . , 

20 50, 150,500, ^ iy ...... : :i ^ ... 

Moreover, reprc^ntati ye examples t of polynucleotide fragments of the 
° n : inclu^ for example, fragments comprising, or alternatively consisting of, 
^ f™ 1 ^ f H^??^^ Ji¥™b« r : 5 1^100. 10 1-1 50,;. 151 r200 v 201^250, 

, 251 ^R. 3?H^ 3 ^^ 
25 751.800, 800-850, 851-900, 9pl^ 1051-1100, 1101-1150, 

1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 
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1 ?9&1?W>*PM16Q0*. 1601-1650. 1651-1700, 1701-1750, 1751-1800. 1801-1850, 
. 1 ??l r l?9P, 1901-1950, 195I-2(XW v or ; 2001 to the end of SEQ JD NO:X; or the 
po^plement^ strand ^ ; ^ereto, or the cDNA contained in a deposUed clone . In this 
context "about" includes the particularly recited ranges, and ranges larger or smaller 
■Ar.::::M:^y^( 5 :r^A^9 r * ) nMclrotides. at either ternuitusor^ 

^f^ b !y«; ^Snrato encode a polypepdde Lt whjch ha$ biological acti vity. More 
preferably, these polynucleotides can be used as probes or primers as discussed 
. ; Jl^!^^ d^?j555H94^?^ i ^ ? - ^y^*- 2 ^. ^ tfiese niftc le|c| 9C-icl-niolecjj|es under 
K ^%g^^>*^^i9n cpriditons orJo^ . 
l 9> >^9SBm^^^MyP^9^m P9!ypepti*senco 

;j H = *,>^;fy i^?* PJ^S??S *ffYf&*i°P » ^^PP.'y^PtidCr^ginent" ref^to.^wirino-acid 
s ^¥^ e , ^9h * ^ Rortjoo oj^at ppnta^ .fa jgiQ.^tfQs^^ 
• w tPRAfpn&Vf*™ fagflients maybe: "free- 

*W&&t"p*>9MWf&!l ?W*An a la^er polypeptide of^hictoth^fi^^ a 
15 PSfkSC^lk^ tpgion ^.Representative; ^ f 

examples of polypeptide fragments ^^f Reinvention 

$9^tfcfc<^ 1-20; 21-40, 

AfpBR^f^^ 60,70;i80, 90, 

smaller by several (5, 4, 3, 2, or 1) amino acids, at «m^extreme prat both;extremes. 
Polynu<^pti<^ invention. 



*<j£?t!$$^^ polypeptide fragments includeithe secreted protein of.Z 



*&fip^£^XP^^ theseci^ed^pmtem asiwell;as the 



^<J8Sti&$ C?^l?aying a ( cangnup^ thej amino or the 
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carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be 
deleted from the carboxy terminus of the secreted protein or mature form. 
5 Furthermore, any combination of the above amino and carboxy terminus deletions are 
; preferred.- Similarly /polynucleotides encoding these polypeptide fragments aire also 
'preferred.'- - 1 • - 1 ' ' ' <: ' 

rt.-f Also preferred are polypeptide and polynucleotide fragments characterized by 
structural or functional domains, such as fragments that comprise alpha- helix and 
10 aJpha-heiix forming regions, beta-sheet and beta-sheet-foirnjng regions, turn and turn- 
forming regions, coil and coil-forming regions, hydfojphilic regions, hydrophobic 
'^regions!, alpha' amphipauSic regions, beta amphipathic regions, flexible regjohsi 
* surface-forming felons, substrate binding re^ori; and high antigenic index regions. 
Polypeptide fira^ conserved domains are 

15 specifically contemplated by the^preserit invention. l5 M6ieove^ 
- :n:-renc6dingthe$e domains are alsb' ton'tehifplatedi- 1 - r i ; ; < ^ ■■«*'■> 
■■■■ il r ui. ^Oh^er-pireferted' polypeptide^ fr^ 

Biological \y aeti v& fragments ate those exhibiting icti vi ty 'similar,' but not riecessari ly 
.'J* ^iderflical;' ta'tt^ttt^fr me^polypepti^bfltKe pfeseht inveritibhrTTie biofogtcal 
20 activity of the'fragmdhts mayVmclude-ahlmproveld desired activity, ! bra decreased 
undesirable activity£#dly^ pbly^puW' Fragments are also 

c 

■A.on-^ni ^Preferably; the polynucleotide fragments of tfte invention encode a " 
polypeptide which^dembnstrates afunctional achviiy. l gy ia pbl^eptide' 
25 - demonstrating a ^fuhctidnal ^ctivil^r** is' meant, a polypeptide capable' of displaying 
.: U one onmore known functioharacUvities asscK:iated f with a full-length f (complete) 
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polypeptide of invention protein. Such functional activities include, but are not 
limited to, biological activity, antigenicity [ability to bind (or compete with i 
polypeptide of the invention for, binding) to an antibody to the polypeptide of the 
invention], immunogenicity (ability to generate antibody which binds to a polypeptide 
5 of the invention), ability to fonivmultimers with polypeptides of the invenubn; and 
ability to bind to a receptor or ligand for a polypeptide of the invention; • 

The functional activity of polypeptides of the invention, and fragments, 
variants derivatives, and analogs thereof, can be assayed by various methods. '" j 

For example,;in one embodiment where one is assaying for the ability to bind 
10 or compete with full-length polypeptide of the invention for binding to an ahtibbdy of 
• the polypeptide of the invention, various immunoa^ays known in the art tan be used, 
including but not limited to, competitive and non-competitive assay systems using 
techniques such as radioimmunoassays, ELISA (enzyme linked immunosorbent 
assay), "sandwich" immunoassays, immunoradiometric aS^s^Fdi^«6n PO 
15 precipitation reactions, immunodiffusion assays^ 

colloidal gold, enzyme or radioisotope labels, for example), wfetbm blbte, " 
precipitation reactions^agglutination^ assays (e.g.i gei agglutihatibn assays, 
hemagglutination assays), complement fixation Assays; i^unoflWfescenc^ a^s, 
protein ^assays^ and immune 
20 antit^binding is detect^ by detecting a label on ^ In inother ' 

; em^ment^the primary antibody is detected by ^etecting^bihding of tfs&ahd^ 
antibody or reagent to the primary antibody. In a further embodiment, the se&niary 
antibody is ladled. Many means are known in the art for detecting binding in ^n 
iimriunoassay and are Ayithih the scope of the present invention. : ? 
25 ^ ,,,, In another embodiment, where a ligand for 'a polypeptide of ^ 

identified, or the ability of a polypeptide fragment, variant or derivative of the 
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invention to multimerize is being evaluated, binding can be assayed, e.g., by means 
well-known in the art, such as, for example; reducing and non-reducing gel 
chromatography, protein affinity chromatography, and affinity blotting. See 
generally, Phizicky, E., et.aL, 1995, Microbiol. Rev. 59:94-123. In another 
5 embodiment, physiological correlates of binding of a polypeptide of the invention to 
its substrates (signal transduction) can be assayed. • - 

In addition, assays described herein (see Examples) and otherwise known in - y 

the art may iputinely be applied to measure the ability of polypeptides of the : ^ 
invention aiid fragments, variants derivatives and analogs thereof to elicit related 
10 biological acti vity related to that of the polypeptide of the invention (either in vitro or 
in vivo). Other methods will be known to the skilled artisan and are within the scope 
. of the invention. ? . , r - • ..v y-t 

Epitopes and Antibodies . 

15 . .^c pr^ent invention encompasses polypeptides comprising, or alternatively 

consisting of , an epitope of the polypeptide having an amino acid sequence of SEQ ID 
NO: Y, or an epitope of the polypeptide sequence encoded by ^.polynucleotide r 
. Z <or encoded by ^polynucleotide that' ) 

hybrigjgeg to the complement pf, the seq ID NO:X or contained in * 

20 £TCC deposit No. £ under stringent \ hybridization Conditions or lower stringency 

?y^#^a°R c R!l^^ fl* dcjgnpd supnu The present invention further encompasses 
polynucleot^ epitope of a > polypeptide sequence of the 

inventipn (such as, foi\example, the sequence disclosed in SEQ ID NO:X), - 1 
polynucleotide sequences of the, complementary strand of a polynucleotide sequence 

25 encoding jan. epitope of th^ inventipn, and polynucleotide sequences which hybridize 
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to the complementary strand under stringent hybridization conditions or lower 
stringency hybridization conditions defined supra. 

The term "epitopes " as used herein, refers to pcmions of a pol 
antigenic or immunogenic activity in a 
: 5 preferably in a human. In a prcfeTOdembodimbnt/the jir^ht invention 

• encompasses a polypepticte comprising ian epitope' as well is the polynucleotide 
encoding this polypeptide. An "immunogenic epitope," as Uied herein, is defined as 
a portion of a protein that elicits an antibody -respbnse iii ain kruirial, 5 ^determined by 
any method known in thwart; for ekffi^ 

10 described infra; (See, forex^ple/Gey^rt et al.; Proc. Natll 'Acadi Sci. \J$A 

.'■ r M3998-4002 (1^^ use&i&feifcis defined as a 

portion of a protein to wlitehManti^ as 
determined by any method w&l ^ iii the art,fc-r eXaihpie; by the immunoassays 
^described herein, to bmffin^ but does not 

15 Necessarily exclude cro^ n ot 
" ^necessarilybe*immunc^genici : - s >■.= "■• ! -' ; - ; = 
> Figments Which fuhc^ 
^ means^ 

••••::v/:further.de^ribbd"in WmPmfcm! 7 4£5i*2 \\y:^y^^ r Jrt;s < • — ^ <" ' 
20 Q In the pre^nt in at 

:h i leasts, *tn|etot5^at4ea&6i^ at least 10, 

/:,\ at least li> atleast 12; at least 13^at lealst i^kt least 15, if lelst ' 20, at le^i 25^ at 
«.'jlcast 30,> at least '40;lat least 50, ; and, mBsfpi^^iyrbe^een iut 15 "to aoout 30 < 

• -amino acids: Prefenred ^ polypeptides comprising 1 immune™? or aiiltigenic epitopes 
25 vareatleastTlO,15,20.25, 30*35^0^5, SOi'SSM^WisM 85/^ 95, or 100 

: aminoiacid residue's ih'len^ 
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include the antigenic epitopes disclosed herein, as well as portions thereof. Aniigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, 
that specifically bind the epitope. Preferred, antigenic epitopes include the antigenic 
epitopes disclosed herein, as wpll as any^ combination of two, three, four, five or more 
5 of these antigenic epjjppes. Antigenic epitopes.can be used as the target molecules in 
immupoa^ys,, (Se^jfor instance, Wilson <et al., Cell 37:767-778 (1984); Sutcliffe et 
al.. Science .219:660^666 (1983)).. ..... t4 . , • , , v _ 

Similarly, immunogenic j^i^^^ can be used, for example, to induce l3 
antibodies acqprdin^ in the art. (See^ for instance, Sutcliffe 

IQ et al, supra; \yil50n ej al, supra; Choyr pt al., froc^Natl Acad. Sci; USA 82:910- 
. , »J£v«4 BUtle « immunogenic 
r ^^P!^ M(ell as any ; q 

r. rr™ vii^P^^ AXS ffi W 1 ?* 6 °C these imn^unogCTic epitopes. The 
polypeptides .PPfl^^n^^j^more immunogenic epitopes may be presented for 
i5 t ^S??,!!^ ^M^^ ^fP???^ 'iPWfllWJfi* a.pamwprqtein^ to - 

an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient 

Y. without a 

C ^Wi) VW^Z 1 !!^ 8 .toil© amino*acids " ) 

have been shown to be sufficient to rase 5 antil^^& i capabje of binding to, at the very 

an ^ b ?*^. acc ? r f fSfi *? Wfe^ wejj-lciiown in the art.including.vbut not limited to, 
ft$5 Slid phage display methods. iSee^e.g., 

«f iffi^ $i&f f^W^ ^Bittle^t ah, J«G*t. ViroL,o66:2347- 

25 >p : 2 ^ ^ 1 ?§ 5 K ^i n # V|vo, immunization is t used,^animals mayj>e immunized with .free ' t 



i,-f! * ■ 
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to a macromolecular carrier* such as keyhole limpet hemadyanin" (KLH) or tetanus 
toxoid. For instance, peptides cbhtmning cysteine residues ^ a 
i carrier using a linker Wch as maleim c^fer (MBS), 

while other peptides may be coupled to carriers using a more general linking'agent 
5 suchas glutaraldehyde. ^ rabbits^ rats and micb are irirourti&ti with 

either free or carrier- coupled peptides; for instance; by ih^periMieail WffiiSr* 
intrademiafcinjection of emulsions containing abbut 100 jig of peptidte or camer 
M protein and FreundVadj^^ known fofstimW^SgW 1 ' 

; . ) . >immune 

10) -ointeryals^f about^wd wedcsi to provide- a^iisefu] 'titef of Mti^tideyiti^y which 1 
vicanbe detected,* for exkirhple^by 
: :?surface; ?The tijer^f a^ 
, : ; ,>vbe increased by selection of anti-p^^ adsorption to the 

•; :rb peptide: on a solid support and elutibh' W^Ke selected toub&ci^ 
I5y::\ well known in the ait; ^ • fiii^uougnjoniff xhu?rn s ,i:>ra«si srfT .t::.uhr^i = r I 

/ polypeptide^ thei^ 
epitope can be fused to other polypeptide^^ 

of the present invention may be< fuV<^ ' Witt immunoglobulins 
?Pii^itXIgA;IgErIgG;^ °" 

thereof and [portions tfiSrifoO ra^ iH^hiffienc pbl^fep^ fu^idn'proteins 
cr, : ^wiayffaeilitate purification and may iri^ ^v67 r 1fHis : h"as' befen Shown 

for chimeric/proteirisicon^ 

polypeptide and variouSa<^ns *f 
25 of mammalian?^ 

U;33 1:84-86 ( 1 988): - Enhanced r &li very* of an : ah 4 tigen across the epitheliar bamer^tb the 
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- . imn,unc , s y? tem has been demonstrated for antigens (e.g.. insulin) conjugated to an 
FcRn binding partner such as IgO orFc fragments (see, e.g., PCT Publications WO 
,^6^2024. and WO 90/04813). JgG.Fusion.protejns that have a disulfide-linked 
:v ^! ra .^ stni ^ u, ^ due , t P *P JteQ portion desulfide bonds have also been found to be 
^ mo ^??fRf;'pnt in binding and neutralizing -.other molecules than monomelic 
Wljp&ti^igf&p^ts mereof n alone. See, e>g.,s Fountoulakis et al.,J. >Biochem., 
■ffl : &?§3ffi (l^)f ^«cl^c acidsjenepiling the above epitopes can also- be 
"nf^TS&YSMtf «W# Inff^ aSifiijepitope tag (e.g;, the;hemagglutinin;(5'HA M ) ''^ 

; - 3 m t«S^-^^tiA^i^.->P^5&^^?*^>, t*» ; .tW? «y«ien^<thje gene of interests 
Hi Gi nWfo^^fcAY^ open.reading frame of 

l.oA^J^^W^S^i ^^^.mmmrmwmim. -consisting ofsixhistidine 
15 residues. The tag serves as a matrix binding domain for thefrision- protein" Extracts 
from.sellsjnjec^ 

^M^'R ^ selectively 

3^i$^$lb^ wrtto » ■:•<:! aou sqwiqa ' '■._) 

wiiuoYigon-^tiffif*^^ 
20 ^Jl&Wo?A?i n ^^^ codbn-sKuffling 

maybe employed to 

r.JSS^lG ^i^V^M'VPfy^Mt^^m^fm. such methods can bemused to 
generate polypeptides |^ith .ajfc^actiyity^as we)l as agonists and antagonists of the 

«:^i^?^%^.'a§.f^»s«W^tevWt^;l5^ 5,605,793; :5,81 1,238; 5,830,721 ; 

•r!t & 1 W)hym^Im&£\9&fafi},. 16(2)^76,82(1998); Hansson, et al./Ji Mol. 
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Biol 287:265-76 ( 1999); and Lorenzo and Biased, Bibtechmques '24(2):308- 13 
(1998) (each of these patents and publicaUonis are hereby 
r its entirety). In one embodiment,' alteration of poiynuclebtides cbi^s^ndihg to SEQ 
ID NO:X and the polypeptides encoded by these polynucleotides may b£ achieved by 
5 DNA 'Shuffling. DN A shuffling in ivol ves the as^sembly 

"segments by homologous or site^specific re m the 

polynucleotide sequence: In another embodi^ 

or the encoded polypeptides, may <be-altered by b«ihg ^^tyd to i^nSiorn ^ ; 
c mutagenesis by error-prone PGR, i^aomnucfebtidc: m^rtiort bi- &her ^thdSs prior 
10 Isto recombination In another ^riibodiiiiehwbiife or ihdre eoSFKftlehjS, motiftf s^tions; 
^p^; dc^ns-fni^^ 

invention may be recombined with one o* m^ cm^^ 
cfomains; fragments, 

15' ^Antibodies :.rn ^..;i«dvr ,-v f ,b r-.r.c ^noru. t .~, - ■•-V^ ^ - f 

i - ^ 3Fuirtherpoiy^ 
receptors (TGR) Which immunos^ 

- iddeterniined^ fbHtf&ymfe^ 
20 antigen binding)! AhtibodiiisWtfiS Iriveiitibh in^luictei but aire ndt'liraied^o^ ^ J ^ " 
polyclonal; monoclonal, mu^^ cjT l cSi^nc :i antibodies, 
single; chain antibodies, Fab mgmi^ ) y fragiiiente, frag^eiite prochi cecl by a 
^iFafre^^^ 

; ^antibodiesito anti^i^i>f the iiftven 
25 :the above. ;The term "antibody,*as^^ 2 
and immunologically active poisons of imihfuhbglo 
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that contain an antigen binding site that immunospecifically binds an antigen. Tne 
immunoglobulin molecules of the invention can be of any type (e.g., IgG, IgE, IgM, 

IgAl and IgA2) or subclass 
of immunoglobulin molecule. ; 

5 ^WflSF? 6 *!*!* fe a P^°^ ie ^ ^hunian antigen-binding antibody fragments 

of the present invention and include, but are not limited to, Fab; Fab' and F(ab')2, Fd, 
single-pfiain £vs j^cFy), single-chain antibodies, disulfide-iinked Fvs (sdFv) and 
fragmente OTmpnsing Antigen-binding antibody v. '3 

, may comprise the variable region(s) 

■n£$h$!h ™3 ^^ftj.Alw ^eluded in the invention are antigen-binding 
/. iJ^^^^^^F^^My-f cpm^ipatipri pf iVWable region(s) with a hinge region, 
CHI, CH2, and CH3 domains.^ l^e andhKD^es of the invention may be from: any 
animal origin including birds and mammals. Preferably, the antibodies are human, 
15 murine (e.g., mouse and rat), donkey, ship rabbit, goat, guinea pig, camel, horse, or 
•Jv^l^^ having «the amino 

•icvtgzn s *$$**?r H ^fW 1 ^ ?^ isolated from \ 

human ttimujrro^^^ fjfgi^yds JEnn^gBEiiic C<M09n»''or«iaie funnan ) 

^?E^?Sf> J^" i?ffSR^f^" .™Sf43^?ge?l C^ity-J MH|tiatf«^fic;;antib«dies.inay be specific for 
Qgfgp 1 &P^M&?9&R! I && f&tifc&yspt .invention or may be specific for both 

25 th u&$8^&$H!8&&. °f ?Mterjal. See; e g., PCT publications WO 

WP\£\ tP*W^WJ*mmi WO.r92/p5793; Tutt, et al... J. (Immunol . 
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, \ ;i^:^9 (4990; ^ 5 T 573;920; 

: , AnUbpdjes of ^|he present invention may be described Or specified in terms of 
, the epitope(s) or portion (s) of a polypeptide of the present invention which'they 
5 .^:v;K^ognize ,pr specifically bind. The epitope(s) or polypeptide portion(s) may be 

specified as described herein, e.g^ by N-terminal and C-terminaJ positions, by size in 
^ contiguous amino acid residues, or listed in the Tables and Rgures^ Antibodies which 
0 . specifically bind any^pitopejor fpblypeptide^of the present in vehtiori may also be 
- excluctedr Therefore, the present in volition included antibodies' tHai s^tific^Ilyfeind 
10 polypeptides of the present in yentibivarid allows for the exclusion of die 
: -sr.V>- ,<» n ui^sr^M!?P^e^Pfi:the 4 :pi5senti inventibnrmaytalso^be described or specified in 
, : ^te^ 

orAglog,^ 

, rl1 ^An^bodies ^tibindvpolypeptides- withiat iG^:95^;^^kst^WpM^^ 85%? ( 4t 

least 50% identity (as calculated using methcris^lofow^ 
o j ^eipin), J& f iPoiypepti dQ -ofi the^present invention are also iricladed^ in- the^present 

.3 57 withj^^ 

20 epitQpesthereo^ { 

than ^^less ^im 70%lMesV thar?^5%, 

less than 6Q^Jgssjth^^^^ 

mej&gds kngw^i!^ ■ 

25 above.o^ribe^ respeetitoiany^ri^ 
immi^gem^ 
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antigenic and/or immunogenic polypeptides disclosed herein. Further inciuded in the 
present invention are antibodies which bind polypeptides encoded by polynucleotides 
which hybridize to a polynucleotide of the present invention under stringent 
hybridization conditions (as described herein). Antibodies of the present invention 



5 may also be described or specified in terms of their binding affinity to a polypeptide 



, of the invention. Preferred binding affinities include those with a dissociation }; 
, constant or Kd less than 5 X 10" 2 M; 10- 2 M;SX 10*M, 10*M;5X lO^M/lO^M, 5 
. X Ip;f M, I0 5 M. 5 Xd0^M t J0lM; 5 'lb*M,5'X 10 9 



> 



,Mv 4Q*Mr$X lff"M* rl0&M?5 X Wlh M; iCrlkM, 5 X I0' 2 M; «* 12 M t S X ltr" 
10 M,.l<J , iM^5 X lQT^M^ltrJSM.-:5X 10*^M^or>10^ l3 ;M: si * ■* 

v , > The invention also provides antibodies that ^^competifively inhibit binding of an 
OTti !>9?*y^9 aniepitppeiofrthe.inw^ art 
for detenriining competitive binding, /for ex^pIe;theJmniuno^says ? descriBeff 
hCTein. In-preferred embodimeritis^the antibody competitively iiihibits binding to the 
15 . iPP5*PP® by HlJpast 95%^at>least 90%, at least *85"%^at least 86%7&'t least 75% ski least 
70%at.least.60%,orat least 50%j?c. !j; n bo.^Hs.vwv ?s-> vim.^b/ .kg*! 
lr ^ ^ Antibodies of the present invention may act as' agonists or afttagbnists of die 

20 invention^ 

.^^WAjPaWPgeipP epitope discl6sed?hercin/6r a p 

featu^s both receptOT-spepi ^ 
in ven PS0 -also) features. raptor-specific antibodies IWhich d^^^ 
•jfiWW ^^Rreyent n^cptoi! activations Receptprractivatibrf (i:e.; sibling)' tiiay tie 
25 detejmined by t^hniquesidescribed herein or otherwise known in the art.- For ™ 
example, receptor activation can be determined by detecting the pKbsphory latidri : 
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(e.g:, tyrosine or serine/threonine) of the receptor or its substrate by 
immunoprecipitation followed by western blot analysis (for example, as described 
supra). In specific embodiments, antibodies are provided that inhibit ligand activity 
*" * or receptor activity by at least 95%, at least 90%, at least 85%. at least 80%, at least 
5 75%; at least 70%, at least 60%, or at least 50% of the activity in absence of the 
antibody, •• ' * v 

■; ..}.:■«.' The invention also features receptor-specific antibodies which both prevent 
ligand binding and receptor activation as well as antibodies that recognize the 
receptor-ltgand complex, and, preferably; do rtdt sipecifically n&bgnize theuiibbund 
10 receptor or the unbound ligand. likewise, included in the invention art neutralising 
r antibodies which bind the ligand and prevent binding of the ligand to the receptor, as 
>. well, as antibodies which bind the ligand; thereby preven^^^ but 
on do not prevent the ligathd torn binding the receptbr. Furth^iriBliidddift^d 
are antibodies which activate the receptor. Thes^ anybodies 
15 ■ i agonists,4^e„ potentiate di* activate either sill or a subset of the Biblbgicki ^f^itles of 
^the^ligand 
receptor. AThe antibodies ^ 



20 ;<methods^own in^ Wf'ttteikWtJlS: Patent No. 

S;8M;097;C>engetatf^ 

:S8<^ J. Iihmuhbl. ttfl(4): 1786- 1794 (1998); Zhu 

et aL, Cancer Res;^8(15):3209^3214 (1998); Ybbri et aL, Inini^t)l; i 60(7^3 1 70 



(1997); Carlson et ah; J: Bibl; Gheni^72(l^ 




biological adtmues^tKe^tiiles of 
the invention disclosed herein, Ifte Sbo^ntit^ 



3&&tl9?8ft-&t*i&*h 9 J*m ai;;x ; 0 

25 Immunol; Method^ 205(2): 177-190 (1 997); liautard et al;; Cytokine 9(4):233^1 
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Neuron 14(4):755-762 (1995); MuiJer ct ah, Structure 6(9): 1 153-1 167 (1998); 
Bartunek ct al., Cytokine 8(1); 14-20 (1996) (which arc all incorporated by reference 
herein in their entireties). 

Antibodies of the present invention may be used, for example, but not limited 
5 to, to purify, detect, and target the polypeptides of the present invention, including 
both in vitro and in vivo diagnostic and therapeutic methods. For example, the 
antibodies have use in immunoassays for qualitatively and quantitatively measuring 
leyejs of the polypeptides of the present invention in biological samples. See, e.g., 3 
Harlow et al M . Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory 
10 Press, 2nd ed.. 1988) (incorporated by reference herein in its entirety). 

t As discussed in more detail below, the antibodies of the present invention may 
fSj^flfej^JKIP combination with other compositions. The antibodies may 
further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus 
or chemically conjugated (including covalently and non-covalently conjugations) to 
" •P??!^??J s I t ??^?!'*9^ 1 ?^ c ^?^P???iti9fis- For example, antibodies of the. present invention 
Wy b c ^P^binantiy f^sed or conjugated to molecules useful as labels in detection 
assays and effector molecules such as heterologous polypeptides, drugs, , 
^^^^J^h^?^^^fKp^ PCT public ? tiqn.s WO 92/08495; WO 91/14438; ( ' ) 

20 ^ t . . - "^^j^M^P^ip^ of the in yeri tion include deri vati vps that are modified, i.e, by 
the coy^nt att^hment.of any.type : pf molecule to, the antibody such <that crivalent 
attachment .does, not prevent the. antibody from generating an anti-idiotypic response. 
For example, but .not by way of limitation, the antibody derivatives include . 
antibodies thrt hayp been modified, e.g, ti by glycpsyl^tion, .^cetylation, pegylatioh, 

25 phosphy latipn, amidation, deri vatization by known protecting/blocking groups; r. 
P^pjM|ytjc cleavage, linkage to a cellular ligand or other, protein, etc. Any of 5 
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numerous chemical modifications may be carried out by known technique^ 
including, but not limited to specific chemical cleavage, acetylation, formylation, 
metabolic synthesis of tunicamycih; etc: Additionally, the derivative may contain 
~ A oiie or more non-classical amino acids. 
5 --TKe antibodies of the present 'invention may be generated by' any suitable 

method known in the art Polyclonal antibodies to an antigen-of- interest can be 
produced by various piwedui« well known in the ait 

tHeinyratidrica^ animals iriciiicIihg^6Ut n& liinited 

10 aritibddi^ specific for the anfij^?%a™^ dfed to increase the '/* 

v, " { 'iiiWunoidjp^^ the fhbst ^dw f "^d iricltf^ 
iiirii^tbi Freiiri^ 
hydroxide, sii^ 
• I^Iyaffi^ 

15 potentially^sefui human -aflju mm siicK as BCG ^bacille^almeteGuerin) and 
.acdiyneb^teriiim aJso'weil krio^^in thkart " 

technblogi^wa^^ te 
0 ^frodira^ ti&ffitfgtkoke ^(^^^a^a^ ^ht, ' 

for example ■ in Harlow et al., Antibodies^ftiiaifth^^ 
^L^ra^ and 

^ referenced 

lifted to antib^^ q«i ^ 

"monoclonal antibody*' refers to an antibody that is derived from a single clone, 



(C) 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCI7US99/299S0 

154 

including any eukaryotic, prokaryotic, or phage clone, and not the method by which it 
is produced... , 

Methods for producing and screening for specific antibodies using hybridoma 
technology are routine and well known in the art and are discussed in detail in the 
5 Examples (e.g.. Example 16). In a non-limiting example, mice can be immunized 
with a polypeptide of the invention or a cell expressing such peptide. Once an 
immune response is detected, e.g., antibodies specific for the antigen are detected in _ 
. the mouse scrum, the mouse spleen is harvested and splenpcytes isolated. The ' ,. ') 

splenocytes are then fused by jyeU, known techniques to any suitable myeloma cells, 
10 . for example cells from pelUine SP20 available from the AT^ Hybridomas are 
selected and cloned by limited dilution. The hybridoma clones are then assayed by 
methods .known jjn the artjbr cells that secrete antibodies capable of binding a < 
polypeptide of the invention. Ascites fluid, which generally, contains high levels of 
. antibodies, pan be generated by immunizing mice with positive hybridoma clones . 
15 . Accordingly, the present invention, pi^ 

monoclonal antibodies as v^ell as antibodies produced by the method comprising 
_culturing fL hybrjjdoma cell .secreting an antibody of the invention w herein, preferably, 
the hybridoma is generated by fusing splenocytes isolated immunized ( ^ 

withan antigen pf the indention 
20 hybridomas resulting from the fusion for, hybridoma c lones that secrete an antibody 
>v , .^le ji^.bind.a •poly^HB.ptide^of ^.inventi^^ - n rno;^?^ 

. <; Antit^y^^gnents iWl^oh re^Q^z^^spectric epitopes may.be generated by 
. ,taiown f tech^^^^ and F(ajy)2 fragments pf die, in vention may be 

produced by pipteolyticcle^^ using enzymes such 

25 as papain (to produce Fab fragments), or pepsin (to produce F(ab')2 fragments), , : 
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F(ab')2 fragments contain the? variable region, the light chain constant region and the 
•;: -CHlvdomain of the heavy chiainJ" :3; ^ 'v- 1 ' i! • >;: ' f,: ' '■'"-'f^-- 1 '-' vf;;; : . ; t -■■•v^Ka 
sftis; >wi f ffbr example; the antibdffles of the profit invention can jtf sS ^generated 
, using lyarious phage display methods known in the art! f Itfpliage dispiay me&'ods, 
5 ; ^{functional antibody dbm^ 
.:Y ;ca^,theipolynucle6tide sequences 

phage can be utilized to'display^aritig^rt Binding^ domains «*pr^^-fi^*a/^feitoi re 
or combinatorial antibody Kbraiy (eig^hunW 
bKfQti'gBnMtidif^ido^^thait^n^s ft^-m^^W^i^i'^^M^ or Identified 
10 ;tOf .,wAw antigens ShU^m^S^^^'^tioiit' ° ' 

surfabe^Orbea^ 
. s;s ,i}ncluding(fd,and ME3 binffihg ddmaihs^p^^ 
a ;dtidisuIfideAtabilized^ 

„ o Scne.III orgene VII*proteiri. ExaiflpfieS 'bf phage mspti$m$MilMM£n be 'used to 
15 y^akesthefantibodies of me.presehrtnve^ et * 

aU:Jv*ninunol.^^ 
ipi7M641W^ 

et^^eneM^fce^ 

(19^);iRGT^plicatioh Nb:^^ 

95^(HQl; ; and ; US^ 
; S43Z.9Q8;rS;750,7S3: < 5i82lM7;*5i571;698;'5; : 427;908i S^ft&S; 
5.65&727;.5/733»and<5^ 

. reference in its^-entireiy : r n i .risnwii «• jr.ofl- Eitoigyt .j^owejitr;"? s bir» as»wx&nss«:n-. • ' 
25 ri.^- &iw fl A»<descri c " ^ 

^edfng regions ^ 
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including human antibodies, or any other desired antigen binding fragment, and 
expressed in any desired host, including mammalian cells, insect cells, plant cells, 
ye^ and. bacteria, e.g., as deacribed in detail, below. For example, techniques to 
reco^binamjy prodjice Fab, Fab* and ; F{abD2 fragments can also be employed using 
5 T^S^)^ 1 ?^!-?. the ai l suc, V Mwm* disclosed in PGT publication WO 92/22324; 

in^^ra^-by^/eference in thejr,ejti^ties)> ; X u<mi\ vt»*u,;t. hr.xusyit^-n', m O 
_ , i, ... > ^^B^? fffyPW* 3 vWch, pan.be usedito produce single^hainFvs and 
0 antfbodjes include Apse de^bed^n US^atents 4.946;778 and 5^5»,498; Huston 
Ct ^¥ e *'B^ A n s^yS»S!°S>S 2;03:^^88,(1991);Shuetal., i PNAS^0:7995-7999 
(l ^h^?}^&%^l'MS}^^mMMQ £199$). For some uses/ inblflding 
$&$&$8&fr~M JiJ^WWS in ,Yi«n> detection assays, it may be preferable 
^ use cWnwnc. humaniw^ A chimeric, antibody ii 'a molecule 

5 ; rtlf ^'^T^ -P^^F?? of *c antiJjQdy are ideriyed from different animal species, •- 

""•SmS ^ tib ^?:l?3 vi ."8 a jY»riaib|e region derived from a murine monoclonal 

?S!£f^:*!^^ ) 

are incorporated l^in preference in tjj^^^iiHuniani^intiboai^Snl^ 

having one or^ore .camgtem^^ noij .- 
human species and a framework regions from a human immunoglobulin! molectiie.' 
Oft ^fff^f>? 0 $.!^^ with *?• 
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antigen binding. These framework substitutions are identified by metlibds Well 
known in the art, e.g., by modeling of the interactions of the CDR and framework 
residues to identify framework residues important for antigen binding and sequence 
comparison to identify unusual framework residues at particular positions. (See, e.g., 
5 Queen et aLj U.S: Patent No: 5 J585;089; Riechmihn et al./Naturt 332:323 "(1988), 
f are incorporated herein by reference in their entireties.) Antibodies can be 

• . humanized using a variety of techniques known iti the art including, ifof exampl^ 
x > 239,400; PCT ^ l^fent No^ 

5,225,539; 5;530,101; and 5.585;089), venefenhg 
10, u 519,596; PadIan;.M Silidnickaet al., 

: :>Protein Engineering 7(6): 805-8 14 (1994); Rbgti^eta© 

Md chain shuffUn#(TJ.S;^ •» ; ' Hf ' J - h ' 

^ t i h(i I • Completely human antibodies a^ ther^etitic V 

treatment of human patients: ^Huimah ^tib<^es mideb^ a ' v#4ty btmithods 
15 known in: th^Mindluding phage 'disp 
-Hbrariesderivetffrom^h^ 

f^444;887 and 4;716;t^ ^8/46^5;\VO 98>5O40fWO 

, > ^which isin<^ ^ *? 

20 vvxWUti^ - 
incapable ofcexpressin^^ imrri^fc^ 
expi^ human immuhbglobuIin%fe^ 
• ^ac^ complexes 1 ^ : vVr ' ( 

homologous recombination into mouse embryonic stem cellsl'^XMm^ Vely,"the ' 
25 human variable regior^ into 
mouse embryonic stem cells in addition to thd Kiimin heavy l^icl light chairi gln^l" 
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The mouse heavy and light chain immunoglobulin genes may be rendered non- 
functional separately or simultaneously with the introduction of human 
immunoglobulin loci by homologous recombination. In particular, homozygous 
deletion of the JH region prevents endogenous antibody production. The modified 
5 embryonic stem cells are expanded and microinjected into blastocysts to produce 
chimeric mice. The . chimeric mice are then bred to produce homozygous offspring 
which express human antibodies. The transgenic mice are immunized in the normal 
fashion with a selected antigen, e.g., all or a portion of a polypeptide \ of the invention. l3 
Monoclonal antibodies directed against the antigen can be obtained from the 
10 |f^$^^ technology. The human 

; i i ™ T1 HP?6? p ^ ) ! ll ; il S t f a ? s 8^ n ^ s ^?!rt? OI1 Pd b Y the transgenic unice rearrange during B cell 
differentiation, and subsequently undergo class switching and somatic mutation. 
Thus, usm^ possible to produce therapeutically useful IgG, IgA. 

IgM and IgE r an tibodies. v Fot an overview of this technology for producing human 
1 5 antibodies, see Lont^rg Md,Husj^ ? Int. Rev. Immunol, 13:65-93 (1995). For an 

iH rl^f d fj^SPPJ-^lW^^ antibodies and human 

^on<y:lpna| antibodieg find, protocols -for producing such antibodies, see, e.g,,r- PCT 

Patent No. 0 598 877; U.S^tent Nos. 5 ? 413,923; .5,625 J26:;5,633,425.; 5,569;825; 

20 5 ^}$£> 5,88$J?3^ are 
if^o^rated by reference hejrein m ; tfieir entirety. { In addition, companies such as 
Abjgeaiix, Inc. ^reempnt, GA) , ^d Genpharin (San J,ose f CA) can be engaged to j 
provide ji^ra againsta selected, antigen using technology similar 
to that described above. , . ... . . . r .... f -.w^- . , ,•>...♦ .<uH-r*n'i 

25 ' (fJ , r t . Completely human antibodies wh^ 

using a ,technigue refened to as "guided, selection/ In this approach a 
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. .selected non^human monoclonal antibody, e.g.; -a mouse antibody, is used to guide the 
selection of a completely human antibody recognizing the same epitope. (Jespers et 
ah; Bio/technology I2:899r903 (1988))! ; , : r > d ! ^> ^a < ^ i 

■ Further; antibodies to the polypeptides of the invention can; in turn, be utilized 
5 to generate anti-idiotype antibodies that "mimic* 1 polypeptides : of the invention using 
techniques well known to those skilled imthe;am 
^ FASEB J 7(5):437r444;r(!989)^^ i47(8):2429-2438 

(1991)). For example, antibodies which bind to and competitively inhibit polypeptide 
: multimerization and/oribinding of a : polypeptide of the in ventioft to a ligahd-cah be 
10 vi-used to generate<anti;-idiotypes that "mimic** the polypeptide multihieTiMtibh and/o 
i ,r i binding domain and;*as a consequence* bind toand neutralize poly^ptide &d/dr its 
; :ligand. r Such neutralizing ^ti-idioty^ 

be: used;irr therapeutic regimens to neutralize polypeptide ligand: Fd? example; such 
^il. jrJdnti^diotypiCvantib^es can be used to bind a polypeptide of the in ventioh : Mid/or to 
15 -.bind its ligands/receptors; and thereby block its biotogi^l activity^' bns - sift os -'".'I [' 

r^olvnucleotide^ncodihg Ahtibddiess affe.wtKWiw .tn'lr y icwkAM'Ob 

hi nwonA i Reinvention further provides:polyn 

sequence encoding an antibody of the invention and fragments thereof. Tft?'** 
20 invention also encompasses polynucleotides ^ or lower °* 

- ^stringency hybridi^ 
encode an antibody j preferably, that specifically binds td v *pdly^ptide"6Tlfte na ^-^ 
invention, preferably, >an antibody that binds to a ^ 

sequence of SEQ ID NOrY./in ;;?-;- J ooi^;r«.n^. r;i bscii^:^ ;**us wbr^orfj .a!qfns*o - 
25 -jrKsH .fFhe ^lymfcleotidesrfnay 'be obtained; and the niicleotide Se^nctfbftlie j 
polynucleotides determined; byany^methbd^lmown^th.th^WP Fbb^xafdpteHf fte 
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nucleotide sequence of the antibody is known, a polynucleotide encoding the antibody 
; may be assembled from chemically synthesized oligonucleotides (e.g.* as described 
in Kutmeier et al.. BioTechniques 17:242 (1994)), which; briefly, involves the 
- : . synthesis of overlapping oligonucleotides containing portions of the sequence 
5 s. encoding the antibody, annealing and ligating -of those oligonucleotides, and then 
amplification of ;the ligated oligonucleotides by PGR. .\wv <h 
3 r;,f. Alternatively, a polynucleotide encoding ah antibody may be generated from 
Vr \ Hi: nucleic acid from a suitable source. If a clone containing acnucleic acid fchcoding a 

particular antibody is not available,, but the sequence of the antibody molecule is 
*° P\rfepwn.Ka nucleic acid encoding the immunoglobulin may be chemically synthesized 
or obtained from a suitable source (e.g., an antibody cDNA library, or a cDNA library 
* j rated f rom; or ; nucleic aqjd, -pref erably7poly ; iA+ RNA,; isolated from, an y ti ssue 
r^^or p^ antibody, such as hybridoma cells selected to express an ' 

antibody of the inyention)^y-PCRr amplification using synthetic primers hybridizable 
15 to the 3' and 5* eiids pf the sequence or by cloning using an oligonucleotide probe 

specific for the particular gene sequence to identify, e.g., a cDNA clone from a ^ 

cDNA library that encodes the antibody. AmpMi&mcteic acids generated 4>y:PCR 

ro^yirfhen J>P clpn^Jnto rqpUcable cloning vectore using any method well known in ■ ) 

20 i ;v/0 | - u . >Once, the nucleotide ssequence and corrcsponding amino acid sequence of the 1 

using methods : jyell, known in , the art for the /manipulation of nucleotide sequences, 

example, the techniques described in Sambrook et al., 1 990, Molecular Cloning; A 
25 Laboratory Manu^2d Ed., Cold Spring Harbor Laboratory/Cold Spring Harbor, 
^and r Ausube! et al., eds., ; 1998, Current Protocols in Molecular Biology, John? 
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Wiley & Sons, NY, which are both incorporated by reference herein in their 
entireties ), to generate antibodies having a different amino acid sequence, for 
example to create amino abid substitutions, deletions, and/or insertidris. 

In a specific embodiment, the amino acid sequence of the heavy and/or light 
5 chain variable domains may be ■inspected to identify the sequencer of the 

complementarity determining regions (CDRs) by methods that are well know in the 
art, e.g. ; by comparison to known amino acid sequences of other heavy and light 
chain variable regions to determine the regions of sequence hypervariability Using 
routine recombinant DNA techhiqiies^ brie or fm>re Of thd"CT)Rs may be inserted 
10 V within frame a non . 

human ^tibckiyVas dbisenbe^ The 
t- o<xumng or conisensus framework iiegions, iand prefertbly h framework regions 
(see, e.g.; Ghothia et aL? J. -Mol/ fiibl: 278: 457-479 (1 908) for a listing of human 
framework regions). Preferably, the polynucleotide geh«ated by the combination of 
15 the framework regions and CDRs encodes an antibody that specifically binds a 

polypeptide of the invention. Preferably, as disdu&& &pr£ one or more aniino acid 
substitutions ftiay be made within^he fr^evro^ the amino 

^acidisubstituuonsimpro^ Additionally, such 

methods may be used to make amino acid suKs^Mtipns or ^Iefion^ 
variable region cystdne^siduk^piiSr^ to 
generate antibody mdiectiles-iacking one or more ihti^ain di^ 
alterations to the ^lyri^leotide and within 

the skill of the art; U^^u; >;••.: \^*-:U<*:\rt& >m w2w*K«-s..> ,/■/... . 

In addition, techniques developed for the production of "chimeric antibodies*' 
(Morrison et al./Proc. NatLAcad. Sci: 8 1:85 1-855 (1984);' Weuberger et ah. Nature 
3 12:604-608 (1 984); Takeda et al., Nature 314:452^454 (l985))l by spiiang genes ' 
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from a mouse antibody molecule of appropriate antigen specificity together with 
genes from a human antibody molecule of appropriate biological activity can be used. 
As described supra, a chimeric antibody is a molecule in which different portions are 
derived from different animal species, such as those haying a variable region derived 
5 from a murine mAb and a human immunoglobulin constant region, e.g. , humanized 
antibodies. ^ _ t , . ...,, r{ , r - 

Alternatively, techniques described for the production of single chain 
antibodies (U.S. Patent No.^ t 946 f 778; Bird, Science 242:423- 42 (1988); Huston et 
ah, Proc. Natl. Acad. ScL USA 85:587?-5883 (1988); and War4 et aI M Natures 
10 3 ^ ;5 ^^^?^^S^^ I s0 Produce; single cham anubodies.> Single chain 

"^^^ W fojmcd ^by Hiding the heavy and light chain fragment^ pftheFv region 

assembly of functional Fv fragments in E- coli may also be used (Skerra et al. v 
Science 242: 1038- 1041 (1988)). } 



15 



. ; v. ..-X >z r;.;»i-;- y-U» -* *• ' ! i : * -. : ' • • • '<"•■ 

Methods of Producing Antibodies . ...... , .. 



ics .? f *o «^-/r^^ ? ^ J*? «P I 3^P?d.bXrany. method known in .the 
f< ? r th ^ J3!S^^ ©^preferably, T ) 

by recombinant expression techniques. . - ... , 

derivative or analog .hereof, J[e.g., a ^vy or light ^^^W;ntibqdy..of4hB^-.v- 
invention or a single chain anybody of Ae inyendon), requires construction of an 
expression vector containing a polynucleotide that encodes the antibody, Once a 
poi3mikleod^ ^O(Siig ^a^body molTOuJe or a heavy or light chain of an 
25 antibody, or portion thereof ^preferably containing l^e heavy or light chain variable 
domain), of the in ventipn has, been obtained, the vector for the production of>the ! 
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antibody molecule may be produced by recombinant DN A technology using 
techniques well known in the art. Thus, methods for preparing a protein by ; 
expressing a polynucleotide containing an antibody encWmg nucleotide sequence are 
described herein. ; Methods which are well known to those skilled in the art can be 
5 used to construct expression vectors containing anybody Cddihg ^sequences Wd 
.^ appropriate transcriptional and translatiorial control 'slg^sy'These-iheU^-incIude, 
for example, in vitro recombinant DNA techniques, synthetic techniquesV^rid in vi vo 
vgenetic recombination. The invention; thus, provides replicable vectors' comprising a 
nucleotide sequence encoding an ' antibc^y mble^le df me inven^o^. oran&vy or 
10 light chain thereof; or a heavy or lightchain vamble doma^^^ a 0 ! 

; ; ;., promoter, ;.Such vectors may in 

: f region of the antibody molecule (see; e g:; PCT Publication WO ! 86/05807; Pet 
Publication WO, 89/01036; and U:Sf Patent No. -5- 122146^) and the variable il^main of 
the -antibody may be cloned into such ^VectSr for qgftg&iiBfifr ti^tf^l^ or 
15 light chain, r - ' t zswi ■■■.■•i-icz. *.b :r :nr.-\> v.ihtittur ti u.wi : i\.:>-ouw> ": \ 

« ; ' ' ; Whe expression vector Sis^sfeh^ 'm # hosrceirby conventional 'tecHmques 
and the^tnuftfected-cells are' then-cultured byieorivehfidrial' tectiffiquWto produce an 
antibody bfcmeinvention;:™ 
yPPly^Heleotideencodingsan^antibody M 
20 ^Shereofi qr^singlerchain .antibody^bf m to a'ne&roiogbus 

;i .promoter.. In preferod embodiments^ 

Vectors encoding both the heavy arid light chains may be cb-expressiil' iri me'host cell 
for expression of the entire immunoglobulin molecule, as detailed below. i{<m ' ' ' 
. >u ^; A:Y^ the 
25 ...antib^y molecules ofthe 

vehicles ; by.whichfme:coding sequences df ^ 
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purified, but also represent cells which may, when transformed or transf cc ted with 
the appropriate nucleotide coding sequences, express an antibody molecule of the 
invention in situ. These include but are not limited to microorganisms such as 
bacteria (e.g., E. coli, B. subtilis) transformed with recombinant bacteriophage DNA, 
plasmid DNA or cosrnid DNA expression vectors containing antibody coding 
sequences; yeast (e.g., Saccharomyces, Pichia) transformed with recombinant yeast 
expression vectors containing antibody coding sequences; insect cell systems 
infected with recombinant virus expression vectors (e.g., baculovirus) containing 
antibody coding sequences; plant cell systems infected with recombinant virus 
expression vectors (e.g., cauliflower mosaic virus, CaMV; tobacco mosaic virus, 
y *rMy) or transformed with recombinant plasmid expression vectors (e.g., Ti plasmid) 
containing antibody coding sequences; or mammalian cell systems (e.g., COS, CHO, 
BHK, ?93, 3T3 cells) harboring recombinant expression constructs containing 
prompters derived from the genome of mammalian cells (e.g., metallothionein 
promoter) or from mammalian viruses (e.g., the adenovirus late promoter; the 
vaccinia yinis > 7.5JC promoter). :Preferably, bacterial cells such as Escherichia coli, 
l 1 ^ ™?? 1 ? P^fW&lY* eukaryotic cells, especially .for the expression of whole 
reco f?^!"?^ &$bv&y molecule, are used for the expression of a recombinant ; 1 ) 
mt $?^y ! ^Wp./orpx^le ( mammalian cells such as Chinese hamster oVary 
' > c ?'^^oP9V f^fRWWrtPP w i th B vector such as the major intermediate early-gene 
promoter element from human cytomegalovirus is an effective expression system for 
antibodies (Foecking et ai., Gene 45: 101 (1986); Cockett et al M Bio/Techiiology 8:2 
(1990)). , oK • . .. ... 

^\;^V&¥?9W a number of expression vectors may be advantageously 

selecte(| depending upon the ^ intended for the antibody molecule being expressed. 
For exarnple, when a large quantity of such a protein is to be produced, for the - 
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generation of pharmaceutical compositions of ;an ; antibody molecule, Vectors which 
direct the expression of , high levels of fusion protein prc>ducts that are readily purified 
may be desirable. Such f vectors include, butare not limited, to the E. coli expression 
vector p^^ 2:1791 (1983)), in which the ^dbody coding 

5 sequence^may pe ^ ligated ino^yidually intp.the vector in frame with the lac Z coding 
iepon^tfiat a fusi on prptei n is produced; pIN vectors (Inouye & IriouyeV Nucleic 
^^^.13:3101-3109^ 

55^ 5 <1?89$; .^d thei tike,',. p£EX vectors may also be used to express foreign 
polypeptides ^ r f*usion proteins with glutathione S-transferase (GST).- lii general; such 
10 fusion ,pr^teins,f^^lubl$ 7 an.4 can easily be purified from lysed cells by adsorption u 
and binding to matrix glutathione-agarose beads, followed by elution in the presence 
9tet&Agt$&$*9Pe^l&e PGEX vectors are: rdesigned to include thrombin 6r factor Xa 

, OST|noiety 5 .^^ or ,,., ? bfr , v V: ; ..y<.v) at ioi Jf.vi": f !.-.«s:* ,?iiiZ'~^?hsix.rx*\d?AV • 

(AcNP^is used as a yectprto express foreign genes. Th& viriis -growrs ? i rofr '<\ 
,^^gteraj^ may be clbned^*^' 1 

In mammalian .host eel I s, a numberiof viral-based expression systemsmiiybe 
? n ::9f?fi s . > vn ? 1 ^ 30 ;adeno virus ^is;used.as .-an expression 'vector! the^antibody 
coding .seguenge Qf interest may 

:. 4?$ff£ g9^<?X'&S*$?A*SS prdmotef and) tripartite lleader sequencer Miis^nfisKc 
gene may then be inserted in the -adenovirus genome by in vi to or in vivo — v — e,ni * 
recombination. Insertion in a non- essential region of the viral genome (e.g., region 
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El or E3) will result in a recombinant virus that is viable and capable of expressing 
the antibody molecule in infected hosts, (e.g., see Logan & Shenk; Proc. Natl. Acad. 
Sci. USA 81:355-359 (1984)). Specific initiation signals may also be required for 
efficient translation of inserted antibody coding sequences These Signals include the 
5 ATG initiation codon and adjacent sequences. Furthermore: the initiation codon 
must be in phase with the reading frame of the desired coding sequence to ensure 
translation of the entire insert. These exogenous translatibna! control signal^ irid 
initiatioAcodons can be of a variety of origins, both natural-arid synthetic^ THe 3 
. efficiency of expression may be enhanced by the inclusion of appropriate 0 : * 
10 transcqptioq enhancer elements, transcription terniiriatbrel etc. (see Bittner et 
; MethpdSt^n7EfizymQl;/l-53:51-544^ a!.' ■■:*4 <. {li " 1 U ' v 

. >4n.M4itfoti,<ato 

: pf the : inserted sequences, or-modifies and processes the 'gehe : '-produ^irn the Specific 
fashion desired. Such modifications (e.g., glycosylation) and proccssirigXeig ; ^' 7 
15 cleavage) of protein products may .be important for'^^ ; 
Different host ceils have characteristic and specific mechatiism^ forthe pOst^* ' A ' 
trans latipnal processing and modificatioii r-off ^proteins and gene -prodticts; ; Appropriate 
v in9PU M n ^P r *Q?Vsystems.can Ibe chosen tb* ensure theWi¥ect modififfatibn and dvn; } 
processing jofithe foreign protein )expressedy To tfiis end, fefli^dti&lft^Vcc^fi \ffitich 
20 possess the eel luiar machinery for proper processing of the primary transcri^ iQJ ^ 
v.S 1 yepsy lati i pt» £ and a phqsphory I ation of the gene product maybe <use<l Such 
mammajian host cells include but ane^not limited 7 to CHO? VERY/BHK t HdlC ; C(>S. 
: ME)GK, : 2?3r 3fra, WI38^nd in particular breast cancer ^tttfe^iicIV ^ tot' iU " 
: example, t aT483, Hs578T,/HTB2, BT20 and T47D; and normal mamttai7 ; giaha^ell 
25 line such as,- for example, CRL7030 and Hs578Bst ^ 'l-irwn »o nv.*:.« s ■* n :.;n*^ 
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For long-term, high-yield production of recbmbinknt proteins, stable 
expression is preferred. For example, cell lines which stably express the antibody 
-molecule may be engineered. Rather than using expression vectors -which contain 
viral origins of replicatibh.hbst cells can be t^sfbrmed with DNA cWtrbll^ 
5 appropriate expression control elements (e.g.; promote*, enhancer, sequences, 
transcription terminators, polyadehylation sites, etc.); arid a selectable 5 "marked 
■ Following the in traduction of the foreign DNA, engineered cells may be allowed to 
grow for 1-2 days in an enriched media; arid then kre switched to a^elfective me&ia. 
The selectable marker in the recombinant plasmid confers resistance t6 the selection 
10 and allows cells to ^ :r * 
form fbci^ Which iti turn can be cloned kn3 exf^fided ititd cell lines? litis method may 
^vdtitageously b^^ the riritit&dy molecule. 

Such engineered cellliries^ 

compounds that interact dir^ ■' • ■"• 

15 •<• u A nOmber of selection systems may be used, including but nm limited to the 

: herpes simplex: virus thymJdifte luiiase^ >c : ' ' 

l -i v hy^x^nmine-guahine^ 

Acad. ScL USA 48:202 (1992 )£^d ade^ al.. 

Cell 22:817 (1980)) genes icati be' eVn^by^k tk^' hgprt^ 8Sf celil/respectively. 
20 - Also^ntimetaboltte resistances ^ s^ectib^tor the flowing ' ' 

genes: :dhfr, which c^m^re^resistahce 'io methbtrexate '(Wigler fet alJ I Nitl? AcaxClSci . 

USA 77:357 (198 

which confers resistance to mycopheriolic acW (Mulligan 8l Berg, Proc: N&l Acad . 
Sci. USAi78>2072 (I981))r<rie^ whicWc^ 
25 418 Clinical Pharihacy 12:488^5 

Tolstoshev, Ann- Rev: PhantmcoMx^ 
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260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
(1993); May, 1993, TIB TECH 11(5):155-215); and hygro, which confers resistance 
to hygrpmycin (Santerre et al. f Gene 30:147 (1984)). Methods commonly known in 
thef art of recombinant DNA technology, may be routinely applied to select the desired 
5 recombinant clone, and such methods are described, for example, in Ausubel et al. 
(eds.). Current Protocols in Molecular Biology, John Wiley & Sons, Ny (1993); 
K" c £' cr ' Gene Transfer : and Expression, A Laboratory Manual, Stockton Press, NY 
(1990); and ? in Chapters 12 and 13. Dracopoli et ai. (eds). Current Protocols in ^ 3 
Human Genetics, Jphn Wiley & Sons r NY ( 1994); Cofb|erre-Garapin et ah, J. Mdl. 

which arc inpprpoi^ted by reference herein in their entireties. 
: ? • r ™* p x P?^?? i ? n 'fiVels pf an antibody , molecule can be i ncreased by -vector. 
^S!^^^! WPFV* ^c.B^Wngton-and^ 
™ ^r^P^ ^51^9? ,?? r ; ^R? 0 ??!? 1 ?. 9f clpned genes in mainmalian ce^ls in DNA 
cloning, Vol.3. (Aca^mic Press, ISIew York, 1987)), When a marker in the vector 
?y^^^P r ? ssi BS ?n$$4X js arnplifiayfs, increase in thejeyel of inhibitor present in ; 
culture of host cejlwijlinc^ marker ^gene. Si nee the 

?>/™?!-!C ie £ antitody gene, production of the antibody will 

V u *rJ&, I???' ^^^h^JS^i^V^^^y^^ two expression vectors of the • : • 
.^Vcntion, th$ firet y^tpr encojdjng ajieayy chainjderived polypeptide and the second 
vector encc^ing a Jighf c ft a| n ^^X^PPJyP 6 ? 1 !^- The two vectors may contain 

f*^^ 0 W^^r 8 which enable equal expression of heavy and light chain 
polypeptides. ^ Alternatively, a single yectqr.may be used which encodes, and is : / 

C ^^j!c..?/**P^ i ^«* ) . 0 ^ h e ?^?> and :^Sht Chain polypeptides. In, .such situations, 
the light chain should b^. placed before t^e heavy chain ito avoid an excess of toxic 
free heavy cJh^n.(Proudfoot,, Nature 322:52 (1986); Kohjer, Prop. Natl. Acad.,jSci.: 
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USA 77:2197 (1980)). The coding sequences for the heavy arid iigrit chains 'may 
comprise cDNA or genomic DNA. • 5 - : : : -' 

Once an antibody molecule of the invention has been produced by an animal, 
chemically synthesized, or recombinant] y expressetf/it imy be p^ified by aiiy ] 
5 method known in the art for ' purificatidh ofan immtiroglobaiih mbleiule, for ' : 
example* by chromatography (e.g., ion excriirigje; affiriity, particularly by affinity for 
the specific antigen after Proteiri A; and sizing col^ : ^ r 

centrifugation, differential solubility; or bylny o^ statid^rd techriique for rjuP 
purification of proteins, In 1 ddditidn;4he ^tib&aies of tJfe p <Jr " 

>: ^fragments thereof <^be fused r fo^ 01 
herein or otherwise krid s wn- in' iK&m?&fh&M&& piTrifi 5 cltionl tyi '' {) tiiH Crf ' : '"' V 

chemically**^^ 

to*a polypeptide (or ^rtioh^there^ at least 'fi)i 20; 30?4tif ^ 60; 7of SO, 

90 or 100 amino acids of the polypeptide) bf the°preserit 

-protein^ tb be : di^ct;%ufrri^y occur through 

linker'^^ 

^(orportioa thereof, prefer^ • 
acids<6f*he^iy^ 

used to target the polypeptides of the present invention to particular cell t^sfeitj^r 
in vitro** in vivo; by^Tdstrig-8Pconj^ 

to andr^dies-s^ific for pam Xntii^MMe^Sr r< ' r,fT 

conjugated to:the poiype^ides^brtKe pre&^ 

immunoassays*^ 

Harbctfet ak;^praj 2nd WT public^ WO 93?2^EP 4^^5?wfe^a et 
al^mmuno];I,ett;^ 



(C) 2003 Copyright. Derwent Informat ion Ltd. 



WO 00/35937 PCT/US99/29950 

170 

89:1428-1432 (i£92); Fell et ah, J. Immunol. 146:2446-2452(1991), which are 
incorporated by reference in their entireties. 

The present invention further includes compositions comprising the 
polypeptides of the present invention fused or conjugated to antibody domains other 
5 than the variable regions. For example, the polypeptides of the present invention may 
be fused or conjugated to an antibody Fc region, or portion thereof. The antibody 
portion fused to a polypeptide of the present invention may comprise the constant 
region, hinge region, CHI domain, CH2 domain, and CH3 domain or any \ J| 

combination of whole domains or portions thereof. The polypeptides may also be 
10 fused or conjugated to the above , antibody portions to form.multimers. For example, 
Fc portions fused to the polypeptides of the present invention can form dimers . 
through ^isqlfide bondjng between the Fc portions. Higher multimeric forms can be 
™ a <fc by fusing the polypeptides to portions of IgA and IgM., Methods for fusing or 
conjugating the polypeptides of the present invention to antibody portions are known 
15 in the art. See, e.g., U.S. Patent Nos. 5,336,603; 5,622,929; 5359,046; 5,349,053; 

5,447,85,1; 5,1 12,946; EP 307,434; EP 367, 166; PCT publications WQ 96/04388; »WO 

91/06570; Ashkenazi et al., Proc. Natl. Acad. Sci.,US A 88: 10535- 10539/ 199 1); ; 

2^eng et al., J. Immunol. .154:55?Ch5600 (1995); and Vil et al^ Prpc. Natl. Acad. Sci. ■ 

USA ,89: U337-.1 134^(1992) (said references incorporated by.reference in itheir 

20 entireties). , , . . , . . .. 

As discussed, supra, the poly pepti^^ 
polypeptide fragment, or a variant of SEQ ID NO: Y may be fused or conjugated to 
tte above antibody portions to increase the in viyo half life of the polypeptides or for 
use in immunpassays, Msing methods known in the. art., furjhqr, the poly peptides;. 
25 < ?? I J?fI^> T, ^ing to.SEQ ED NO: Y may be fused or conjugated to the aibqve antibody 
portions to facilitate purification. One reported example describes chimeric proteins 
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consisting of the first two domains of the human GD4-pdlypeptide and various 
domains of the constant regions of the heavy or light chains of mammalian 
immunoglobulins, (EP 394,827; Trauneckeret al.. Nature 331:84*86 (1988). The 
polypeptides of the present invention fused or conjugated to an antibody haviHg 
5 disulfide- linked dimeric structures (diie to the IgG) may also be more efficient in 
.binding and neutralizing other molecules, than the monomelic secreted protein or 
protein fragment alone. (Fountoulakis et ai.; J. Biochem. 270:3958-3964 (1995)). In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and 
thus can result in, for example, improved pharmacokinetic properties. (EP A 
10 , 232,262). Alternatively, deleting the Fc part after the fusion protein has been 

. expressed, detected; and purified, would be desired. For example, the Fc portion may 
hinder therapy and diagnosis if the fusion protein is used a^ah antigen for 
immunizations; In drug discovery^ for example, human proteins, such a^ tilL-5, have 
been fused with Fc portions for the purpose of high^hrbughput screening assays to 
5 identify antagonists of hIL-5. ;(See, Bennett et ah; Molecular RecbgriitiOn J 8:52.58 
(1995); Johanson et al., J. Biol. Chem. 270:9459-9471 ( 1995). - 

Moreover, the -antibodies or fra^ <^ n ^ 

fused to marker sequences, such> as a peptide to faci litafe pun ficationi In prtferred 
; embpdiments, the marker amino:acid sequence is a hexaChtaid^^ 
> : ? i^g pro vid^d Jn a pQE; vector (QIAGEN; Inei; 9259 Eton A venue ; Ghatt worth , C A , * 
;i ■ ^13 1 1), among others, many - of which >are cbmmera ally avai lable. As described in 
Gentz et al., Proc. Natl. Acad. Sci. USA 86:821-824 (1989), for instance, h*xa- 
ihistidine provides for convenient purification /of the fusion protein. Other peptide tags 
< ^"Mul for ^purification rincludev but are not limited to, the ^ * ' 
: v.cprresponds to an epitope derived from the inn iienza hemagglutihin p^ 
,et : ajU, .g^lj;-r37:767'(1984)) and:the^flag'^tag;. -v- ■$ ^ •- - V f^-'.-.^^". "><-' 
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The present invention further encompasses antibodies or fragments thereof 
conjugated to a diagnostic or therapeutic agent. The antibodies can be used 
diagnostically to, for example, monitor the development or progression of a tumor as 
part of a clinical testing procedure to, e.g., determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, 
prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, radioactive materials, positron emitting metals using various positron 
emission tomographies,. and nonradioactive paramagnetic metal ions. The detectable 
substance may be coupled or conjugated either directly to the antibody (or fragment 
thereofhor indirectly, through an intermediate (such asi for example, a linker known 
in the art) using techniques known in the art. See, for example, U.S. Patent No. 
4,741,900 for metal Jons which can be conjugated to antibodies for use as diagnostics 
according to the present invention. Examples of suitable enzymes include horseradish 
peroxidase* alkaline phosphatase, beta-gaiactosidase T or acetylcholinesterase; 
examples of suitable prosthetic group complexes include streptavidin/biotin and 
avidin/biotin; examples of suitable fluorescent materials include umbel liferone, 
fluorescein, fluorescein ispthiocyanate, rhpdamine, 4ichlorotriazinylamine 
ftof^sceiiv^ a luminescent material 

includes luminoi; .examples of bioluminescent materials include luciferase, luciferin, 
and aecjijorin; and examples of suitable radioactive material include 1251, 1311, 11 lln 

0r5[9Tc. ....... ^ . ' ••*: -; .O-. I:.". . 

Further, an antibody or fragment thereof may be conjugated to a therapeutic 
moiety such as a cytotoxin, e.g lf a cytostatic or cytocidal agent, a therapeutic agent or 
a radioactive metal ion, e.g M alpha-emitters such as, for example, 21 3Bi. A cytotoxin 
or cytotoxic agent includes any agent . that is detrimental to cells. Examples include 
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: f : paclitaxpl, cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, 
etoposide, tenoposide, vincristine, vinblastine, colchicine doxorubicin, daunorubicin, 
dihydroxy anthracin dione, mitoxantrone, rnithramycin, actinomytin D, 1- 
. dphydrotestosterone, glucocorticoids, procaine, tetracaine, lidocainei propranolol, and 
5 :: ; purpmycin and analogs or homologs thereof. Therapeutic agents include, but are not 
limited to, antimetabolites (e.g., methotrexate, 6-mercaptopunne,^6-thioguanine, 
cytarabine, Srfluprouracil decarbazine), alkylatingagents (e,g.;;mechIorethamine, 
thipepa chlorambucil, melphalan, carmustine (BSNU) and Ipmus 
\>.z cyclpthpsphami.de, busul fan, dibrornqmanni tol, streptozptpcin T mitomycin Gy and cis- 
ICX .y. i (^c^rqdiamine platinum (II) (DDP) cisplatin),i;anthracycline5 (e.g., daunorut>icin; ; ' 

: , v (formerly daunpmycin) and doxorubicin); antibiotics (e.g., dactfnpmycm (formerly 
, ; . y ; A ac^notnycin), bleomycin, t mi Ai^ycinii and anthramycin, ( AMG)), and antimitotic 
agents^e.g^ .... V3 ^.;.r^:^,j K 

w;*jthP, conjugates of the; in ventipn canbe used for .modifying a^given biological 
15 response, the, therapeun^ to 
^classical : cl^emical therapeutic agents; , Eor example; the drug moiety ^may be <a protein 
H or polypeptide ^possessing ^des^ired biological activity. . Such proteins rriay ; include, 
!f for .example^ a 
toxin; a protein such as tumor necrosis factor, a-interferpmB-.m 
20., r> factor, pi atelet ^derived growth^f^tpr^tissue pl^n^inpgerv activator^n , -apoptotic 
. v;,; M agent^ 

97/33899), AIM II (See, Intemational Pubiicauon No. WQ 97/34911^ Fas Ligand 
tjdteha^ (See, International 

. ( ^blicati pn ; No, JVp 99/23 1 05) 4 a thrombotic .agent .or an anti- angiogenic agent , e.g., 
25 angiostatin or endostatin; or, biological response modifiers;Such;as; for example, 
lymphokines, interieukin-1 ("IL-1"), interleukin-2 ("EL-2"), inter(eukjn-6 CIL-6"), 
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granulocyte macrophage colony stimulating factor ("QM-CSF"), granulocyte colony 
stimulating factor ("G-CSF'), or other growth factors: 

Antibodies may also be attached to solid supports, which are particularly 
useful for immunoassays or purification of the target antigen. Such solid supports 
5 include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, 
poly vinyl chloride or polypropylene. - 



1 Drugs In Cancer Therapy", in Monoclonal Antibodiei Arid Cancer Therapy, Reisfeld 
10 ' ' et al. (eds.X pp.- 243^56 (Alan R. Liss. Inc. 1985); «ellstrom et al.i 1 -Antibodies For 
? Dnig Delivery*; in Controlled Drug Delivery (2nd Ed ), Robinson 61 al; (edsV), pp. 
623-53 (Marcel Dekker, Inc. 1987);Thoipe; " Antibody Carriers Of Cytotoxic Agents 
In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And 
i J Clinical Applications, Pinchera et al; (eds ); pp. 475-506 (1985); "Analysis, Results, 
1 5 And Future Prospect! ve Of The Therapieutic Use. Of Radiolabe led Antibody In * 
= Cancer Therapy", in ^ Monoclonal Ahtibddieis 'For Cancer Detection Arid Therapy, 
Baldwin et al; (eds.), pp. 303-16 (Academic Press 1985), and Thdrjpie et al;,;"The 
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates"; Imniuriol. 
. : '/'Ou-Rev:>62:l'19-58-(1982>.^ >* -* ; - ; -i-. ■•: ■■:r<i-. ..-<;>; 

20 ^ r Alternatively;* an antibody can be conjugated to "a second antibody to form an 
" antibody heterbbdhjugate Patent No. 4,676,980, ^hich 

4s incorporated- Herein by feferesicisiM^dfitirBly.- - f 0 
«■ ~* Ah antibody, with or without a therapeutic moiety conjugated to it, 1 ■* ! 
administered alone or in combiMtidh w 
25 beused as a therapeutic: s : . i ?^ • - 



Techniques for conjugating such therapeutic moiety to antibodies are well 
known, see; e:g^Amdn et al , "Monoclonal Antibodies For Immunotargeting Of 
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♦ • TmmunopH'endtypihg-''^ : '• •* • "" . \ 

The antibodies of the invention rriay be utilized for immuhophendtyping of 
eel! lines arid biological samples. The translation product of the gene of the present 
invention may be lisefulas a 'cell specific rharker; or more specifically as a cellular 
5 marker that is differential ly expressed at 4 various stages of differentiation and/or 

maturation of particular cell types. 1 Monoclonal antibodies directed agiirist a specific 
epitope; or combination 'of epitbpesV will allow^ 

populations expressing the ; ratfketVVanous techniques can be utilized using 
• monocl onal : ¥htibpdt&**ta -scfeejif forceilular populations ^ r ek^ressirig the marker(s), and 
10 include ^magnetic Separation using ^-antirjody-cbated magne witH* 
- ? antibody attached to ! 'a solid matrix (iv&Vpl^i l ^YI6Sy cytometry (See, e^gl?U.S. 
^Patenf5i98*S;666; and MotriMvktdtf C*i#9&737-49 (1999))V — <"^. V ' 
: ; -Tlie^ 

sue h as migh f be found wi ih hematbj ogical trial igriancies (i :e. ! minimal resi dual 
1 5 disease (MRD) In ^cute leukeriu arid: "ndn-se r if r cells in 'transplantations to 

> prevent Giraft-versu^-Hok Disease (GVHD)^ Alternatively^ th^'techmqueT^Uow for 
^the*creefim^ 

: ' ^rdltferatii^ Md/d^ umbilical core! blood. 

20-^^^ssaysFdr'Arfti k'*** 1 • ■ ^ ^ i >vWJ».;-^^^T.^ J; . i rArn-/. . • 

! Trie aritibddies'blf the inveritiori may v be assiayed for tm 
by any method kribwri T iri?the art. The i^m include but 

c ; are not limited ^ 

•■•such as 4 We^teni^blbts; rMibimmunbass^ 
25 r '-aSay)^-s^aWieK- w immunoassays 

! gel difi^uiion : precipitin reac . 
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complement-fixation assays, immunoradiometric assays, fluorescent immunoassays, 
protein A immunoassays, to narpe but a few. Such assays arc routine and well 
known in the art (see, e.g., Ausubel et al, eds, 1994, Current Protocols in Molecular 
, Biology, Vol. 1, John Wiley & Sons, Inc., New. York, which is incorporated by 
5 reference herein in its entirety).. Exemplary immunoassays are described briefly 
. below f (but#re not intended by way of limitation). . .. 

Immunpprecipitation protocols generally comprise lysing a population of cells 
in a lysis buffer such as RIPA buffer (1% NP-40 or Triton X- 1QQ, 1%-sodium 
^eqxychpla^ M sodium phosphate at pH 7.2,1% 

10 . Trasylql) supplemented with protein phosphatase and/or protease inhibitor (e.g., >■ 
EDTA, PMSF rr apn>tinin,- sodium , yanadate), adding the antibody of interest tothe cell 
lysate, incubating for a period of ^ time (e.g., 1-4 hours) at 4° C, adding protein A 
^^d/pr protein ^ sepharose beads to the cell lysate, incubating for about an hour or 
more at 4°, C, washing the beads in lysis, buffer and suspending the beads in 
15 , c j SpS/sample buffer. The ability of the antibody of interest ; to immunpprecipitate a 
/particular antigen can be assessed by, e.g;, western blot analysis.} Qne of skill in the 
art .would be knowledgeable -as to the parameters that can r be ( modified ^ the 
<\.i(ft binding ; q.f -the antibpdy ; to manUgen anddec ^ ^ 

the cell lysate with sepharose beads). For further discussion regarding 
20 immunoprecipitation protocols see, e.g., Ausubel et -al, edSi \9?& h Current Protocols in 
v . Molecular Bjol^ & Sons, Inc., New York aj 10J6.1. 

.jvusu i iWf&W- JWPf frnalyM? generally .comprises preparing protein ; samples,, : i 
, t :i elecjtop^ protein. samples in a polyacrylanucfe, gel (e,g., 8%-)20% SDS- 

-,-n PAGE-^pending on the molecular weight of the-antigen), tmnsferringvthe protein 
25 ^sample jfroiji ^he t pol y aery larnide ge), to. a membrane such as nitrocellulose, RYDF or 
nylon. bjpcking.Uie membrane in .blocking solution (e.g., PBSwith ^jfoBSAior non- 
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fat milk), washing the membrane in washing buffer (e.g., PBS-T ween 20), blocking 
the membrane with primary antibody (the antibody ,of interest) diluted in blocking 
buffer, washing the membrane iri washing buffer, blocking the membrane with a 
secondary antibody (Which recognizes the primary antibody, e.g., an an ti -human 
5 antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or 

alkaline phosphatase) or radioactive molecule (e.g., 3iP or 1251) diluted in blocking 
buffer, washing the membrane in wash buiffcr, and detecting the presence of the 
antigen.' One of skill in the art would be knowledgeable as to the parameters that can 
be modified to increase the signal detected and to reduce the background noise: For 
1 0 further discussion regarding Western blot protocols see, e.g.V Ausuliel et al, eds, 1994, 
CuircnrProtctf bis John Wiley ife S6ns, Inc. % NewVork 

ail0J8:lv l ^ - ; • '' : : ' : ' : ' 

ELISAs comprise preparing anugen;c6a^ well of a 96 Well microtiter 

plate with the andgen, adding the antibody of interest conjugated to a detectable 
15 compound such as an enzymatic substrate (e.g., horseradish peroxidase or alkaline 
: 1 ph6spha^e) to tfie r we'I I bhd ihcubatihg for a peribd of time, and detecting the 
' ;V3 pres^ of interest does not' have to be 

con^upted tb^ 
^he antibody bfm^ 

20 ■ well further' Well with the andgen, the antibody may be 
coated to the well In this ckse, a second antibody conjugated to a detectable 
compound may be added following the addition of the antigen of interest to the 
coated well: *On6 of slall in the art woul^ 
- cahlbe Modified to increase the signal detected as well as other variations of ELISAs 

25 known in 'the art For further discussion regarding ELISAs see, e.g , Ausubel et al, 
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eds, 1994, Current Protocols in Molecular Biology, Vol. 1, John Wiley & Sons, Inc., 
New York at 11.2. 1. 

The binding affinity of an antibody to an antigen and the off-rate of an 
antibody-antigen interaction can be determined by competitive .binding assays. One 
5 example of a competitive binding assay is a radioimmunoassay comprising the 
incubation of labeled antigen (e.g., 3H or J25I) with the antibody qf interest in the 
presence of increasing amounts of unlabeled antigen, and the detection of the ~ 
antibody bound to tt\e labeled antigen. The affinity of the antibody of interest for a •} 
particular antigen and the binding off-r^tes can be determined from the data by 
10 scatchapd plot analysis. Competition . with a second antibody can also be determined 
using radioimmunoassays. In this case, the antigen is incubated with antibody: of 
interest conjugated to a labeled compound (e.g., 3H or 1251) in the presence pf 
increasing amounts of an unlabeled second antibody. 

15 Therapeutic Uses 

The present inve^ therapies which 

involve administering 

^^^^^^.%^^^t: ^^^^PW n ^ of^e invention include, 
20 but are not limited to, antibodies of the inypntjon (including fragments, analogs and 
^"Y^ves .thereof as r d«Krijb^ ; l«B^Bip> w^_niJlc}?te Kj^..«i^c>din^anMlxKlieA€»f.the 
invention (including fagmwits, analogs and deny ati yes thereof and anti-idiotypic 

i^fS^S -?f?!^i ,!! 5!c /! ? 555S!^ 1^°- jP!???!??! 6 ? ^■* he « ' n v»jti<M| can.be used tp treat, 
J?j ?S with aberrant expression 

25 and/or^actiyity of a . Pplypepti de of the in v^ntion, including, but r not limited to, any 
one or more of the diseases, disorders, or conditions described herein. The treatment 
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and/or prevention of diseases, disorders, or conditions associated with aberrant 
expression and/or activity of a polypeptide of the invention includes - but is not 
limited to, alleviating symptoms associated with those diseases, disorders or 
conditions. Antibodies of the invention may be provided in pharmaceutical ly 
5 acceptable compositions as known in the art or as described herein:* 

• v A summary of the ways in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
v present invention locally or systemically in the body or by direct cytotoxicity of the 
antibody, e.g. as mediated by complement (CDC) or by effector bells (ADCC). 
0 ; r Some of these approaches are descri 

teachings provided jherein, one of Ordinary skill in the art will know how to use the 
antibodies of the present invention for diagnostic, monitoring or therapeutic purposes 
without undue experimentation. 

; The antibodies of this invention >may be advantageously utilized in 
c 9P?.^atipn with other monoclonal 6r chimeric antibodies, or with lymiihokines or 
, i ^m^^^^^^hvfaciorSiiBveh as; IL>2; 1L-3' and IL-7)V for example; which 
;-:^erye;jq^^ 

r mti bodies i. -.<. - q t i-; ■;«■ O'lkwr^rt i^ io ■ rijiixr-sjiurrdx; zn\i v * b^avT'.-VtOt'j .. 

{ : siv>i^rT5.i<H^^*htUH)dicss»of the (invention may be administered s&knfrdrtfi 'ccmiSination 

with other types of treatments (e.g., radiatibmtherapy^ete 
Kt rfherapy f iirmunoth^ of 

products of a species origin orLspecies reactivity ^(inithe^ca^e-bf ^htib<SJies) that is the 
spe f sjiecies,as.|h.at :of tbe/patientiisjpref enied^ Thus, in' a pfi-fdifea^Wbd^iment, 
human antibodies, fragments derivatives;^ analogs, bVnuciete '-Acids; are Administered 
to ^human^patient for therapy br prophylaxis j : - ; --^ ?y --s*c«iH -•• <v. 



i : ' ! * j •*? 
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It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
neutralizing antibodies against polypeptides or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
therapy of disorders related to polynucleotides or polypeptides, including fragments 
5 thereof, of the present invention. Such antibodies, fragments, or regions; will 
preferably have an affinity for polynucleotides or* polypeptides of the invention, 
including fragments thereof. Preferred binding affinities include those with a 
: dissociation constant or Kd less than S X lOT- M, 10* 2 M, 5 X 4ff s Mi'lff* M; 5 X 10 4 
M,10^M,5X io?-M, 10 * M, 5 X 10i-M,.ilp^M. 5 X I0* 7 M,' 10' 7 M. 5 X 10* M, 
10 10** ; M,5 X ; 10 9 M, 10; 9 M, 5 XI 01? M/IO:' 0 M, 5 X 10 " M, 10" M, 5 X Iff 12 M, Iff 
»M. 5 X 10 ^ M, Iff 1 ' M, 5 X LO'tM, 10V 4 M, 5 X 10* ,s Mj and 10' 5 M. 

Qeng Therapy , : ^ : > i> 

In a specific embodiment, nucleic acids comprising sequences encoding 
15 antib^djes or functional derivatives thereof; are.administered to treat; inhibit or 

i iP rc yept a disease or disorder associated with aberrant expression and/or acti vlty of a 

polypeptide of the invention, by way of gene therapy.- Gene therapy refers to therapy 

performed by the administration to a subject of an expressed or expressible riiicleic ^ ) 

rW?W^9>^l^^ acidsi^roiKice their encoded 

20 protei^jha^ . —i) ,. :>t.^v.w; r.->, fbiw v\ 

• •. j n.Any iOf; theimeUipds.for/gene be used according 

tpUieprcsem 

.-if.- u:^;g?^^reyiews o.f,the methods of gene therapy- seeGoldspiei et^li; 

25 Tolstoshev, Ann. Rev. Pharmacol. Toxicol.;32:573-5?6(1993); Mulligan/ Science 
260:926-932 (1993); and Morgan and Anderson, Ann. Rev. Biochem. 62:191-217 
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(1993); May, TIBTECH ! 1(5): 155-215 (i 993). Methods commonly known in the art 
of recombinant DNA technology which can be used are described in Ausubel et a!. 
(eds,X Current Protocols in Molecular Biology, John Wiley & Sons, NY (1993); and 
Kriegler t Gene Transfer and Expression/ A Laboratory Manual. Stockton Press, NY 
5 (1990). • •• 

In a preferred aspect, the compound comprises nucleic acid sequences 
encoding an antibody; said nucleic acid sequences being part of expression vectors 
that express the antibody or fragments or chimeric proteins or heavy or light chains 
:; thereof in a suitable host. In particular; siiiih niicleic acid sequent h^e promoters 
10 operably linked to the antibody coding region, said promoter being inducible or 
constitutive, and, optionally, dssuie- specific; In another ^icular embbdimeht, 
, nucleic acid molecules are used in which the antibody : oddiHg^i^b^ : and any other 
desired sequences are flanked by regions that promote homologous recombMtion at a 
■ ; -desired site in: the genome, thus providing for ihtrachrompsdmal expression bif the 
15 r antibody encoding nucleic acids ; (Roller arid Smithies, Trbc. Natii Acad Scl USA 
86:8932-8935 (1989); Zijlstra fetal., Nat lire 342:435-438 (1989): 'In specific s 
embodiments, the expressed antibody mdlec^ 
-alternatively; the nucieic acid sequenced 

,-and tight chains -or ^ > . ; : yi; ? 

> Delivery of the nucleic acids into a patient miyTfee elither dire^iti wmch dase ' K 

.thepatient is directly exposed^to the Nucleic acid'^ vectors, or 

indirect,; in which case* cells are first transformed wit* the nucleic acids ^n vitro/then 
transplanted into the patient. These two appro^He^ knbwii; res^ecti vely , ks in 
vivo or e* vivo gene therapy. * : -:.w /:;v> u^./K-r.u.-A ^^v^*^*' iiU 

: In a specific embodiment, the; nucleic acid s^qiieh^es are diiw^ admim^ered 
in vivo, where it is expressed to produce the eri&ded product: This can tie 
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accomplished by any of numerous methods known in the art, e.g., by constructing 
them as part of an appropriate nucleic acid expression vector and administering it so 
that they become intracellular, e.g., by infection using defective or attenuated 
retrovirals or other viral vectors (see U.S. Patent No. 4,980,286), or by direct 
5 injection of naked DNA, or by use of microparticle bombardment (e.g., a gene gun; 
Biolistic, Dupont), or coating with lipids or cell-surface receptors or transfecting 
agents, encapsulation in liposomes, micropartides, or microcapsules, or by ■ ~, 

administering them in linkage to a ; peptide which is knowmto enter the nucleus, by --3 
administering it in linkage to a ligand subject to receptor-mediated endocytosis (see, 
10 e.g., Wu ^nd Wu, J. Biol. Chem. 262:4429^4432 (1987)) (which can be used to target 
cell types specifically expressing the receptors), etc. In another embodiment, nucleic 
acid-ligM<i complexes can be formed in which the ligand comprises a fusogenic viral 
peptide to disrupt endosomes, allowing the nucleic acid to avoid lysosomal 
degradation. In yet another embodiment, the nucleic acid can be targeted in vivo for 
15 cell specific uptake and expression, by targeting a specific receptor (see, e.g.;*PCT 
Publications WO 92/06180; WO 92/22635; WO92/20316; W093/14188; WO 
93/20221). Alternatively, the nucleic .aci^can-be introduced intracellular^ and 

incorpor^tecl. wj thin host .ceH DN^ fpF£xprosiQJ», by homologous recombirtttidn ) 
(Koller and Smithies, Proc^Natl. Acad. Sci. USA 86:8932-8935 (1989); Zijlstra et al., 

20 . 3! : . 

In a specific embodiment, viral vectors that contains nucleic acid sequences 
encoding an ^ntibody of jthe. in vention. are used.i For example, a retroviral vector can 
be used (see Miller et al., Meth. EnzymoL 217:581-599 (1993)). These retroviral 
vectors contain the components necessary for the correct packaging of the viral 

25 genome and integration into the host eel 1 DNA. The nucleic acid sequences encoding 
the antibody to be used in gene therapy are doped into one or more vectors, which 
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facilitates delivery of the gene into a patient. More detail about retroviral vectors can 
be found in Boesen et aL Biotherapy 6:291-302 ( 1 994), which describes the use of a 
retroviral vector to deliver the mdri gene to hematopoietic stem cells in order to 
make the stem cells more resistant to chemotherapy. Other references illustrating the 
use of retroviral vectors in gene therapy are: Clowes et aL, J. Clin. Invest. 93:644- 
651 (1994); Kiem et a!.. Blood 83:1467-1473 (1994); Salmons and Guriiberg, Human 
Gene Therapy 4:129-141 (1993); and Grosiman and Wilson, Gurr. Opin. in Genetics 
and Deysl. 3:110-114 (1993).: i r : 

. . Adenoviruses are other viral vectore that can ^b^ 
Adenoviruses are especially attractive vehicles for delivering genes to "respiratory 
epithejiaj Adenoviixises naturally infect 

di sease., Other targets for aden ov i f us- based del i very systems are li ver, the central 
^j&ejypus system, endothelial .cellsy*rid miiscle;- Adehovtrake^Have tfte advlmtage of 

being capable of infecting noh^iviiling cells; Kozafsky and wilsbri;Current^ ^ 
i Opinion in Genetics and Development 3:499- 503 (1993) preterit a review of i j 

adeno virus-based gene therapy:* - Bou t^ et * al:, ? Human Gene Therapy ^5:3-10 (1^94) 

demonstrated the use of adenovirus vectors to transferases to the respiratory 

therapy can be found in Rosenfeldietial:; Scieribe 252:431^434 v (t99i J; Ros^tiifeld et 
aL, Cell 68:143- 155 (1992); Mastrangeli et aL, J. Clinv Invest ^1 :22^234^1993)i ' S 
PCT Publication W094/12649; and Wang, et M.iG6nette^&75tti (1 995). In 
a -preferred embodi ment, adenovirus vectors are used.'- ' ' ' 1 :TI 

,.;t; Adeno-associatedi virus (AAV) has also been jprdposed'for.iisej^ fifc&py 
(Walsh ^t al v Proc. Soc. Exp; Biol. Med. 204:289-300 (1993); ^U:S: Patent ^Nb^ frt 
5,436,146). ■ ^:v.:- I -All.* \yMr \ : 
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Another approach to gene therapy involves transferring a gene to cells in 
tissue culture by such methods as electroporation, lipofection, calcium phosphate 
mediated transection, or viral infection, Usually, the method of transfer includes the 
transfer of a selectable marker to the cells. The cells are then placed under selection 
5 to isolate those cells that have taken up and are expressing the transferred gene. 
. Those cells are then deli vered to a patient j 
In this embodiment, the nucleic acid is introduced into a cell prior to 
administration in vivo of the resulting recombinant cell, . Such introduction can be 
carried out by any method known in the art, including but not limited to transfection, 
10 . ; ffeSp!S!!^ infection, with a viral or bacteriophage vector 

^ cojitoining the nucleic^acid sequences, cell fusion, chromosome^mediated gene > 
s ^^ffi^ c?II - m ^ d g e " e i transfer, spheroplast fusion, etc. Numerous ^ 

e g ? Lqeffler and Behr, Meth. EnzympI, 2 l7:S99b61A ( 1 993); Cohen et al., Meth. 
15 Enzymol, 217:618-644,(1993); C!jnei;Rharrna^^Ther.:29:69^92m<1985) arid riiay be 
used,in accordance ,?yith the present inyentiqn,iproyidedthat the necessary 
fc ^MWBJ8?! SM* ?^yMplogi^ funwgm^the recipient cells are hofcdisrupted. 
y$*f$$m: ?hm\&WX&JS>K&S stable, transfer of .themucleic acid to the cell! so 

20 ^P^?^ebyits;cell progeny.; , j,^.:^!^;;^:,^! - i 3 'Oi.o r 
;v i \T%? - W!S?^ f E^P*ffi»it cells can; be delivered to a patient by-various ; 
methods known in the art. Recombinantiblood cells (e.g., ^hematopoietic stem or 
^^?^i^ ; ce(ls) are preferably administered intravenously. The amount of cells 
envisioned for use deperids on the desired effect, patient state; etc., and can'be- 
25 determined by one skilled in the art. % *«. ] 
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: r Geils into which a nucleic acid can be iritrod 
encompass any desired, a vai lab le eel I type; and inc lude but are not fi mi ted to 
epithelial cejls^endotheliaTcellsvkera^ hepatocytes; 
;b|oc*i cells sucfr 
5 neutrophils/eosinophils* megakaryo 

cells, in particular hematopoietic stem or progenitor' cells, e.g., 1 is obtained from bone 
•'. .■ marrow. <umbi ltcai • cord blood, peripheral b I cwd, fetal I i ven etc: }:? ' : 

■ , : An a preferred embodiment, the cell used for gene therapy 'is r atito!bjg;c>tis^to the 
p^ent. 1 v>:;;.'--.?a;i:. : ■ >q.-.;,.!;,.to>;r:.:.-.v -r ?<\ ^~V^ hui- ^.?iu<o t 'nn* 

In an embodiment in which recombinant cells are used in gene therapy, 
nucleic acid sequences enccKUng^ that 
,*hey> are expressible by the cells 6r their prog^ are then 

,^ini^ 

progenitor cells are used; ">Any stem- and/or progenitor 1 cells fahich carl ' t>e' i&Med -and 
maintained in *vi^^ 

the present inyention^see e.g.cPGJT^Publicatio'HWO' ^rnjjje and" ""' 

VA ^nd^qn. Cell M:973-985 (1992); Rhgin'Wald 1 ; 4MftS£fl Bic^2I A^?f980)? and 

^jtte)ko^andiSqott,vMayo Glinic^rbc;^:77rcl986)); ^ <W c,h ! * ~ sA '^ d> 
-fir f:«dv4n-a : sp^ifi^ D f 

genetherapyrcorriprisestah unducible^prorhoter opera n ' 
^•^cf^Aathexp^ 

absence of the appropriate inducer of transcription:' Demonstration of 
Prophylactic^ Activity -r.w. r-s:.- r-r. •« .i'-^-r. v.;--. ' j3;m^*> ^f:;— 

, ;The;Compbunds or phannaceutica:! Cdrh^ 
prefCT^>ly,testedjnyitro, : andthe^ ^ 
■ ?cdvjty t ?prior to use! in. humans! - Fbr example? in %ro assays l^^^lie 5f;i 
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therapeutic or prophylactic utility of a compound or pharmaceutical composition 
include, ttie t effect of a compound on a cell line or a patient tissue sample. The effect 
. of tt\c compound or composition on the celljine and/or tissue sairiplexan be 

to ^|nff ^^^IWwm known to those of skill in the an including, but not 
5 N< !i W5f^ t(> ! formaUpn , assays and cell lysis assays, t In accordance with the 

- i^Wte M V* 1 ? W w £ h ca n be used to determine whether administration of a 

specific compound is indicated, include t in vjtro cell culture assays in which a patient 
tiU , ^SffiiffffW!?? , is ^^ in f^^, and exposed to or otherwise administered a 
compound, and the effect of such compound upon the tissue sample is observed. 

^W$?^9$&:?MPi t &°f*?> effective amount of a compound, or pharmaceutical 
£ om j^!$ p !l£ f . # e invention, preferably.an.antibpdy of theinvention. In a preferred 
vF^hMiW&Wtf '^Wte^slly .PMri.fied; (e.g.,rsubstantially free from w- 
su ^^lftl#f$}}?™&K c%m or.PFP^uce undesired side^effects^The subject is • 

chickens, cats, dogs, etc., and i& preferably a^ammal; and mostprefcrably human. 
;o -i ^M3tp8^^^^^^^^W»s^m^ can be employed 'when the 
i ?, mW&fi Mm immunoglobulin are ..described 'above* ' . 

w ,^&jJ^:A&3^^ selecteif&oin 

$!^^ t 4miW&m neiow,, :;< , !i?; . : ,, ,,.. x ._. j ,... rf , : -, v . 

Various delivery systems are known and can be used to administer a 
com P°H 1 n s d ^f fc&WWPM? encapsujatiqnjrs liposomes; ■microparticles. 
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; construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of 
introduction include but are not limited to intradermal, intramuscular, intraperitoneal, 
intravenous, subcutaneous, intranasal, epidural, and oral routes. The compounds or 
, : compositions may, be administered by any con venient route, for example by infusion 
: 5 , ,*\ or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., 
oral ; mucosa, rectal; and intestinal mucosa, etc.) and may be administered together 
with other biologically active agents. Administration can be systemic Or local. In 
addition, it may be desirable to introduce the pharmaceutical compounds or 
compositions of the invention into the central nervous system by any suitable route, 
10 ;^ including intraventricular and intrathecal injection; intraventricular injection %iay be 
r -.~\S { facilitaied^by an intraventricular catheter, for ex^pie,; attache such 
.:• .^anQmnte^ administration can also be employed, e;g., by 

ri ; use of ; an inhaler or nebulizer, and formulation iwith an; aerosolizing agent - & a ■ 
■jon nintmfb a-^pejcifie-e.mbP<limentv:it *nay be desirable to administer liie pharmaceutical 
15 compounds ^ pr 3 comFK).sitions ofi the invention ;Joc 

this may be achieved by, for example, and not by way of limitation^ local infusion 
dupng isujge^ with a:wouri<f dressing after 

surgery, by injection, by means of a catheter, by)means of suppository^bi^ by means 
i^pfian ijnplan^aidv™^ 
20 i>Mfl£l«#ng m$m^ 

_r ( to 
;r j use inatendsito Avhfc • ^v.^ /' n:l : -u;r : brjr. 

5 to u r.i i j rfe anptjiei: embodiment, >the compound or corriposi tiori ;can be del i vered i n a 
25 • ??WincM^sp;iiries-jn the^Therapy of Infectious Disease and Gancer-<Lb^ 
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and Fidler (eds.), Liss, New York, pp. 353- 365 (1989); Lopez-Berestein, ibid., pp. 
317-327; see generally ibid.) 

In yet another embodiment, the compound or composition can be delivered in 
: a controlled release system. In one embodiment, a pump may be used (see Langer, 
5 supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald et ah, Surgery 
88:507 (1980); Saudek et al., N. Engl. J. Med. 321:574 (1989)). In another 
embodiment, polymeric materials can be used (see Medical Applications of 
Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); 
Controlled Drug Bioavailability, Drug Product Design and Performance/Smolen and 
10 4t Ball (eds.), Wiley, New York (1984); Ranger and Peppas, L. Macromol. Sci. Rev. 
Macromol. Chem. 23.61 (1983); see also Levy et al.; Science 228:190 (1985); During 
et ah, Ann. Neurol. 25:351 (1989); Howard et al., J.NeuroSurg. 71:105 (1989)). In yet 
another embodiment, a controlled release system can be placed in proximity of the 
therapeutic target, i.e., the brain, thus requiring only a fraction of the systemic dose 
15 , , ,($ee, e.g.i Goodson, in Medical Applications Of Controlled Release, supra;Vol. 2, pp. 
h 115-138 (1984)). ...u . ; a;; , r r: 

Other controlled release systems are discussed in the review by Langer 
(3ciencea49:15274533(4990))..;^uo-v . • . ..i^r.^w v . ; t: i i«.-a 

:l . : v < ; In.a specific embodiment where the compound of the invention is a nucleic 
20 acid encoding a protein, the nucleic acid can be administered in ; vivo to prbmbte 
. .< expression of its encoded protein, by constructing it as part of ;an appropriate nucleic 
acid expression vector and administering it so that it becomes intracellular, e.g., by 
n use of a retroviral vector (see U.S. Patent No; 4,980,286), or by direct injection, or by 
use of microparticle bombardment (e.g., a gene gun; Biblislic, Dupont), or coating 
25 . with lipids or cell-surface receptors or transferring agents, or by^admiriistering it in 
linkage to a homeobox- like peptide which is known to enter the nucleus (see e.g.. 
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Joliot et ai., Proc. Natl. Acad: Sci. US A 88: 1 864- 1 868 ( 1 99 !)>. etc. Alternatively, a 
nucleic acid can be introduced intracellulaHy arid iricorporateci within Host cell DN A 
for expression; by homologous recombination. . v 

- The presettf invention also p^ Such 
5 compositions comprise a therapeutically effective amount of a cbmpbuhd arid ia 
pharmaceutically acceptable earner; In a sj^ 

"pharmaceutical ly acceptable" means approved by a regulatory agency of the Federal 
or a state ^dvemmeht dr listed in uSe UiS;lPhan^ generally recognized 

pharmacopeia for u^n^iirikl^ iric? more particularly Ttf h ti maris ' " 'TCe temi 
10 "carrier" refers to a diluent, adjuvarit exdipieht; or vehicle with wtiich the therapeutic 

is administered; Such pharThaceutical cairiere can beisteriife liquids/such as water 
- * iahd'oils; ; includirfg^ 

: -peanutoU, soybean oil; rriiriehU oil, sesairie oil aridthe likd. ' Water is a preferred 
carrier when the pharmaceutical composition 'ts' administered mtraveriou^l y. Sali ne 
15 ; solutions : arid aqueous dextrose a^ ' 
• - cairrierVpafttc^ phanriaceutical exdpierits 

- include st^c 

J) sodium stearate;glycfef61^ Isb&unil^ 

^lyderolv propyl^ tfte TOrrpsition! if desired, 

20 can also contain™^ 

agents: - These icbriipbsitibHs can take tfie form of : sbiutibris, susp^Vibrisl emulsion, 
tablets; pills; capsules; powders,' sustai h^d-releasie fbrriiulatib^ and the i ike . ! The 
composition cari'be formulafed is a^suppbsito^ binders arid tamers 

such as triglycerides. Oral formulation can include standard carriers sue h as ; * r ' 
25 pharmaceutical grades^ 
-saccharin^ 
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pharmaceutical carriers are described in "Remington's Pharmaceutical Sciences" by 
E.W. Mptin. Suet) compositions will contain a therapeutically effective amount of 
the compound, preferably in purified form, together with a suitable amount of carrier 
so as to provide the form for proper administration to the patient. The formulation 
5 should suit the mode of administration. . 

a preferred .embodiment, the composition is ; formulated in accordance with 
routjpe .procedures as a ^ pharmaceurical composidon adapted for intravenous : 

adminis,traMpn to human beings. Typically, compositions for intravenous 3 
adrninistt^tion ^ soluUpns in sterile isotonic aqu^ops buffer, . Where necessary, the 
10 ^l!.^"!^ 8 ^^^ a^ilWw ; agent Mda jogaUnesthetic such as 
Hg^ocMne to ^.^5l : ft...4gffte oftfie inj^ ingredients are 

,f4PP^^ e r s?parately ormi*ed together jnjqitdqf^ example, as a dry 

P^^f or ! YI? lcr ^ concentrate m a hermetically sealed container such 
^ * n ^P9W'^9f i^j 1 ^. ^eating the quantity of acti ve agent. ..Where the , 
15 : <*an ^spensed with an infusion - 

j^™n^«d tyjnj^^ toivinjegtion or saiine can be 

".j i ; ? ob ; i Vfit W*?n ? f .Sffl raJSW^ -SWBiftf fqnnulate^;^ neutral pi: salt forms. 
20 ^JrmSSiS^ suchasthose 

histidine, procaine, etc. , 

25 n^l^Sts^ Will be effective in the 

treatment, ii^^on^^d r^vjerition of a disease or disorder associated with ; aberrant 
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expression and/or activity of a polypeptide of the invention can be determined by 
standard clinical techniques^ In addition, in vitro assiays may optionally be employed 
to help identify optimal dosage ranges. The precise dosie to be employed in the . 
formulation will also depend on the route of administration, and the seriousness of 
the disease or disorder, and should be decided according to the judgment of the 
practitioner and each patient's circumstances. Effective doses may be extrapolated 
from dose-response curves derived from in vitro or animal model test systems. 

For antibodies, the dosage administered to a patient is typically 0.1 mg/kg to 
100 mg/kg of the patient's body weight. Preferably i the dosage administered to a 
patient is between 0.1 mg/kg and 20 mg/kg of the patient's body weight, more 
preferably T mja^/kg to 10 mg/kg of the patient's body weight. Generally, human 
antibodies have a longer half-life within the human body than antibodies from other 
species duie to the immune response to the foreign polypeptides. Thus, tower dosages 
of human antibodies and less frequent administration is often possible Further, the 
dosage and frequency of administration of antibodies of the invention may be 
reduced by enhancing uptake and tissue penetration (e.g., into the brain) of the 
antibodies by modifications such as, for example, li pi dati on. 

The invention also provides a pharmaceutical pack or kit comprising 
one or more con tai hers fil led w i t h one or more of the i ngredi eh ts of the 
pharmaceutical [ compositions of the invention! Optionally associated with such 
cbri tainer(s) crin be a notice in the form prescribed by a governmental agency 
regulating the manufacture, use or sale of pharmaceuticals or biological products, 
which notice reflects approval by the agency of manufacture^ use or sale for human 

administration. Diagnosis and Imaging 

Laibeled intibodibs, and derivatives ancl analogs thereof, which specifically 
bind to a polypeptide of interest can be used for diagnostic purposes to detect. 
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diagnose, or monitor diseases, disorders, and/or conditions associated with the 
aberrant expression and/or activity of a polypeptide of the invention. The invention 
provides for the detection of aberrant expression of a polypeptide of interest, 
comprising (a) assaying the expression of the polypeptide of interest in cells or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of aberrant expression. 

The invention provides a diagnostic assay for diagnosing a disorder, 
comprising (a) assaying the expression of the polypeptide of interest in ceils or body 
fluid of an individual using one or more antibodies specific to the polypeptide interest 
and (b) comparing the level of gene expression with a standard gene expression level, 
whereby an increase or decrease in the assayed polypeptide gene expression level 
compared to the standard expression level is indicative of a particular disorder. With 
respect to cancer, the presence of a relatively high amount of transcript in biopsied 
tissue from an individual may indicate a predisposition for the development of the 
disease, or may provide a means for detecting the disease prior to the appearance of 
actual clinical symptoms. A more definitive diagnosis of this type may allow health 
professionals to employ preventative measures or aggressive treatment earlier 
thereby preventing the development or further progression of the cancer. 

Antibodies of the invention can be used to assay protein levels in a biological 
sample using classical immunohistological methods known to those of skill in the art 
(e.g., see Jalkanen, et al. f J. Cell. Biol. 101:976-985 (1985); Jalkanen, et a}., J. Cell . 
Biol. 105:3087-3096 (1987)). Other antibody-based methods useful for detecting 
protein gene expression include immunoassays, such as the enzyme linked 
immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Suitable antibody 
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assay labels are known in the art and include enzyme labels, such as. glucose oxidase; 
radioisotopes, such as iodine (1251, 1211), carbon (14C), sulfur (35S), tritium (3H), 
indium (1 121n), and technetium (99Tc); luminescent I abels; such as luminol; and 
fluorescent labels, such as fluorescein and rhodamine, and biotiri. 
5 One aspect of the invention is the detection and diagnosis of a disease or 

disorder associated with aberrant expression of a polypeptide of interest in ah animal, 
preferably a mammal and most preferably a human: In one embodiment, diagnosis 
comprises: a) administering (for example; parenteraIly f subcutaneously f or 
intraperitoneally) to a subject an effective amount of a labeled molecule which 
10 specifically binds to the polypeptide of interest; b) waiting for a time interval 
following the administering for permitting the labeled molecule to preferentially 
concentrate at sites in the subject' ; where the polypeptide is expressed (and for 
unbound labeled molecule to be cleared to background level); c) determining - 
background level; and d) detecting the labeled molecule in the subject, such that 
15 detection of labeled: molecule above the background level indicates that the subject 
has. a particular -disease or disorder associated with dberraht exp^ 
polypeptide of interest:: Background level can be determined by various rriethods 
. including; comparing theramourit of labeled molecule detected to a st^Bartf valiie 
previously determined for. a particular system. fc " 

20 It will be understood in the art that the size of the subject and the imkgin^ 

; : .system used will determine Lthe quantity of im^ produce 
diagnostic images^ In the case of a radioisotope moiety; for a human subject, the 
v ;;quan^ of 
r 99mTc. The labeled antibody >pr antibody fragment will iHeh-preTerentiaily^^ / * 
25 . accumulate at the location of cells which contain the specific proteinV In vivo tumor 
imaging is described in S;W; Burchiel et al:, 4t InrimunbpharmacokineticS of : 7 ' 
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Radiolabeled Antibodies and Their Fragments." . (Chapter 13 in Tumor Imaging: 
The Radiochemical Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., 
Masson Publishing Inc. (1982). . 

Depending onseveral variables, including the type of label used and the mode 
5 of administration, the time interval following the administration for permitting the 
labeled molecule to preferentially concentrate at sites in the subject and for unbound 
labeled molecule to be cleared to.background level is 6 to 48 hours or 6 to 24 hours or 
6 to 12 hours. In another embodiment the time interval following administration is 5 l3 
to 20 days or 5 to 10 days. 
*° In an embodiment, monitoring of the disease or disorder is carried out by 

rep^ng .ft? ™zti)9<t for diagnosing the disease or disease, for example, one month 
after initial diagnosis, six months after initial diagnosis, one year after initial 

diagnosis, etc, • .;,>i ; • ; .: 

....... Presence of the labeled molecule can be detected in the patient using methods 

15 known in the art for in vivo scanning. These methods depend upon the type of label 
used. Skilled artisans willbeable to determine the appropriate method for detecting a 
particular label. Methods and devices that may be used in' the- diagnostic methods of 
the invention include, but are not limited to, computed tomography (CT) ; whole body J 
scan such as position emission tomography (PET), magnetic resonance imaging^ 
20 (MRI), and sonography. , . ... . 

In a specific embodiment, the molecule is labeled with a radioisotope and is 
detected in the patient using a radiation responsive surgical instrument (Thurston et 
a!., U.S. Patent No, 5,441,050)., In another embodiment,,the molecule is labeled with 
a fluorescent compound and is detected in the patient using a fluorescence responsive 
25 scanning instrument. In another embodiment, the molecule is labeled with a positron 
emitting metal, and is detected in the patent using positron emission-tomography. In 
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yet another embodiment, the molecule is labeled with a paramagnetic label and is 
detected in a patient using magnetic resonance imaging (MRI). - 
■ Kits^ . • • ■ " ;'')■■ 

. The present invention provides kits that can be used in the above methods. In 
one embodiment, a kit comprises an antibody of the invention* preferably a purified 
antibody, in one or more containers. In a specific embodiment, the kits of the present 
invention. contain a substantially isolated polypeptide comprising an epitope which is 
specifically immunoreacti ve with an antibody included in the kit. Preferably,' the kits 
of the present invention further comprise a cdritfbl antibody which dbes not react With 
the polypeptide of interest. In another specific embodiment, the kits of tHe ; present 
invention -contain a. means. for. detecting the binding of an antibody to a polypeptide of 
interest (e.g., the antibody may ibe conjugated to a detectable substrate 5 stich 5 a£k :1 * 
fluorescent compound, an enzymatic substrate; a radioactive coriipburid or aP ,v * :rrr: " 
luminescent compound, or a second antibody which recognizes the ? first atifibociy^may 
be conjugated tpa detectable substrate). < .rz-.il* r:^^:-^^'^^ *:\. 

, ".In* another speci fi c embodi merit -of *the present irftelM 

kit fpr.use ,in screening serum containing antibodies specific Against proliferative 
and/pr cancerpiw pplyn 

anubo4y4hat does not react with the polypeptide^ a' kit miy include a 

substantially isolated polypeptide an ti gen comprising an epi tope 'which i^ spef ificki 1 y ' 
immunoreactiverwith at least one anti- a 
kit. inc 1 udes mean s for detecting the binding of said antibody to the-ahfigefi (e;g- f ; the 
arititedy may be -conjugated^ a fluorescent dompouhd such : as'flUorescelff br" ;r:n: 
rhodamine which can be detected by flow cytometry). in specific erribodime^tsi the 
kit may^-include a recombi nant I y produce 

andge^ iV: l^e r poiypeptide.antigen of;the kit; mayiklso be attached t6 a sol id Support! 
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In a more specific embodiment the detecting means of the above-described kit 
includes a solid support to which said polypeptide antigen is attached. Such a kit may 
also include a non-attached reporter-labeled anti-human antibody. In this 
embodiment, binding of the antibody to the polypeptide antigen can be detected by 
5 binding of the said reporter-labeled antibody. 

In an additional embodiment, the invention includes a diagnostic kit for use in 
screening serum containing antigens of the polypeptide of the invention. The 

diagnostic kit includes a substantially isolated antibody specifically immunoreactive ^ 5 

with polypeptide or polynucleotide antigens, and means for detecting the binding of 
10 the polynucleotide or polypeptide antigen to the antibody. In one embodiment, the 
. Mtibodyjs attached to a solid support In a specific embodiment, the antibody may be 
a monoclonal antibody. The detecting means of the kit may include a second, labeled 
monoclonal .antibody.. Alternatively, or in addition, the detecting means may include 
a labeled, competing antigen. • .r,-^-.. 

15 In one diagnostic configuration, test serum is reacted With a solid phase' 

reagent haying a surface-bound antigen obtained by the methods of the present 
invention, After binding with specific antigen antibody to the reagent and removing 
, unbound serunj.components by washing; the reagent is reacted with reporter-labeled ^ ) 

anti-human antibody to bind reporter to the reagent in proportion to the amount of 
20 bound anti-antigen antibody on the solid support. The reagent is again washed to 
remove unbound labeled antibody;:and the amount of reporter associated with the 
reagent is determined. Typically, the reporter is an enzyme which is detected by 
incubating the iS pl.id phasein the presence of a suitable fluofometric; luminescerit or 
colorimetric. substrate (Sigma. St. Louis, MO). 
25 Thesolids.urface reagent in the above assay is prepared by known techniques 

for attaching protein material to solid support material, such as polymeric beads, dip 
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sticks, 96-well plate or filter material. These attachment methods generally include 
non-specific adsorption of the protein to the support or covalent attachment of the 
protein, typically through a free amine group/to a chemically reacti ve group on the 
solid support, such as an activated carbbxyl, hydroxy!, or aldehyde group. 
5 Alternatively, streptavidi n coated plates can be used in conjunction with biotinylated 
antigen(s). 

Thus- the invention providesan assay system Or kit for carrying out this 
diagnostic method/Trie kit generally includes ^ support with surface- bound 
recombinant antigens, and a reporter-labeled anti-human antibody for detecting 
10 surface-bound anti-antigen aritibbdy. 

Fusion Proteins ; : 

: Xriy •polypeptide of the present invention can be used to generate fusion 
proteins: '-For exarhple/tjie polypeptide of the present invention, when fused to a 
15 r second prbtei ri , can be useci as an antigenic tag. Antibodies raised against the 
pbiypejptide bf the present 

protein by binding to the polypeptide Moreover, because secreted proteins target 
cellular locations based on trafficking signals, the polypeptides of the present 
invention can be used as tai^eting mblecutes once fused to other proteins, 
20 Examples of domai ns that can be fused to polypeptides of the present 

invention include riot only heterblbgbus signal sequences, but also other heterologous 
functiohal Tegioris. The fusion doe^ nbt heceissaniy heed to be direct, but may occur 
thifcugh'^ 

"Moreover, fiision proteins rriay also be engineered to improve characteristics 
25 of the -polypeptide of the present invention. iF6r instance, a region of additional amino 
acids, particularly charged arhino acids, may be acided to the N -terminus of the 
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polypeptide to improve stability and persistence during purification from the host cell 
or subsequent handling and storage. Also, peptide moieties may be added to the 
polypeptide to facilitate purification. Such regions may be removed prior to final 
preparation of the polypeptide. The addition of peptide moieties to facilitate handling 
5 of polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 

immunoglobulins (IgA. IgE, IgG, IgM) or portions thereof (CHI. CH2. CH3, and any V 
combination thereof, including both entire domains and portions thereof), resulting in 

1 0 chimeric polypeptides. These fusion proteins facilitate purification and show an 
increased half-life in vivo. One reported example describes chimeric proteins 
consisting of the first two domains of the human CD4-polypeptide.and various 
d ° m *! n i?. f * e !&^.&M^y%<%$S& chains of mammalian 

im ™""° gl °i ,U,in ?; < EF A IH^hfW&X&fli*.'' Nature 331:84-86 (1988).) 

15 Fusion proteins having disulfide-linked dimeric structures (due to the IgG) can also be 

mOK e ^ ^"^ n I'"*" 8 ; and neutralizing other molecules, than the monomeric 
stxnted pm^ia orj^lem fragment alone. (Fountoulakis et al.. J. Biochem. ,, . 

270:3958-3964 (1995).) ( 

. •:.\'-.nq ■<> >.'!*.-:(**;■ *..s ... .,;(, !..•;::-» . .; .. ■ . . ^ : 

Sil ™ Ia r ,y r^ P - A ^ ^ 5 P- (^^counterpart 2045869) discloses fusion 
proteins comprising various portions of constant region of immunoglobulin molecules 
,0 P* h ? r , ?j*«).9M»er human protein or part thereof. In many cases, the Fc part in a 
fusion Protein is beneficial in therapy and diagnosis, and thus can result in. fpr. 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 
25 .•.'•^f ,d .^^ S |^ Forexampte v the fc portion may hinder therapy, and diagnosis if 
the fusion protein is used as an antigen for immunizations. In drug discovery, for 



20 
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example, human proteins; such as hIL-5 t have been fused with Fc portions for the 
purpose of high-throughput scrderiirig assays to ideh antagonists of hIL-5. (See. 
D. Bennett et aL, J. Molecular Recognition 8:52-58 (1995); K. JohaHson et al., J. Biol. 
Chem. 270:9459-9471 (1995)1) 
5 Moreover, the polypeptides of the piresent invention can be fused to marker 

sequences/such as a peptide which 'f^iiiMes'purifidatib'h of the fused polypeptide. 
In ^ferted embodiments, the marker amino acid sequence is a hexa-histidine 
jk^u^e7su^h as the 

Chatswbirth, G A, 91311), among others, many of which arc commercially available. 
10 As described in Geritz et al., Prbci Natl^Acadl Sci; USA 86:8il-8i24 (i980X fbr 
instance, hexa-histidirie provides for convenient purification of the fusion protein. 
Anoth^^ptide tag useful for ^ 
derived from thb influeni^ 

:^r984);)-^ ' ■-^^ ^^^oiNi^V" [ -^^ rj)h;if! ■ :: < : "'* 

15 ' ^ : Thus^ariy of these above rusibns can 

df the pblyp^ ; ' ; ' 

* v '*' 1 'The present in vem of 
20 the present in vehtibn, host cells! aW by recombinant 

techniques. : The vector may be, for Example; a 1 pha^r^Iasmidr vifalV of retroviral 
vector; 1 Retroviral vectors may be rcp^ replication defective. In 

! the latteir case, viral propagation ^ri£rally^M host 
<*IlsT = : ^ /Vli '""' ■ ' 

25 : Thepbiynud 

for propagation 3 ih ! a hbst. ^Generally; a pi asmid vector is introduced in a precipitate, 
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such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the 
vector is a virus, it may be packaged in vitro using an appropriate packaging cell line 
and then transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
5 promoter, such.as the phage lambda PL promoter, the E. coli lac. up. phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs. to 
name a few. Other suitable promoters will be known to the skilled artisan. The 

expression constructs will further contain sites for transcription initiation, termination, rf) 
and. in the transcribed region, a ribosome binding site for translation. The coding 
10 portion of the transcripts expressed by the constructs will preferably include a 

tra "? , ? t |on Initiating qqdo n at . the. beginning and a temunatipn codon (UAA, UGA or 
UAG) appropriately positioned at the end of the polypeptide to be translated. 

As mdicated. me expression-y«tors.wiM 
selectable marker. Such markers include dihydrofolate reductase, G418 or neomycin 
15 resistance for eukaryotic cell culture and tetracycline, kanamycin or ampicillin 

resistance genes for culturing in E. coli and pther bacteria. Representative examples 
of appropriate hosts include, but are not limited to. bacterial cells, such as E. coli, 

Streptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells ' ) 

(e.g., Saccharomyces cereyisiae or Pichia pastoris (ATCC, Accession No. 201178)); 
20 insect cells such as prosophila S2 and Spodpptera Sf? cells; animal cells such as 
CHO. COS. 293, and Bowes melanoma cells; and plant cells. Appropriate culture 
mediums and conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE- 
9. available from QIAGEN, Inc.; pBluescript vectors. Phagescript vectors. pNH8A, 
25 pNH16a, pNH18A, pNH46A, available from Stratagene Cloning Systems. Inc.; and 
ptrc99a, pKK223-3. pKK233-3. pDR540. P RIT5 available from Pharmacia Biotech. 
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Inc. Among preferred eukaryotic vectors are pWLNEO, pS V2CAT, pOG44, pXTl 
and pSG available from Straugene; and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Preferred expression vectors for use in yeast systems-include, but are 
not limited to pYES2, pYDl, pTEFl/Zeb, pYES2/GS, pPICZ,pGAPZ, pGAPZalph, 
5 pPIC9, pPIC3.5, pHIL-D2, pHlL-Sl, pPIC3.5K, pPIC9K. and PA0815 (all available 
frorii Invitrbgen, Carlbad, CA). Other suitable vectors will be readily apparent to the 
skilled artisan. 

Introduction of the construct into the host cell can be effected by calcium 
phosphate transfection, DEAE-dextraii mediated transfection, catioriic lipid- mediated 
10 transfection* electroporatibn. transduction, infection, or other methods. Such methods 
are described in many standard laboratory manuals! such as Davis et al., Basic 
Methods In Molecular Biology (1986). It is specifically contemplated that the 
polypeptides of the present invention may in fact be expressed by a host cell lacking a 
recombinant vector: ? ' .-H: .-■ "•*.-: 

15 A polypeptide of this invention can be recovered and purified frorri 

,. recombinant cell cultures by well-known methods including arhmohiiirn sulfate or 
ethanql precipitation, .acid ex traction* anion or cation exchange chromatography; 
phosphpcellulpse^ ^chromatography, hydrophobic Interaction chromatography; affinity 
chrdmatpgraph^ hydroxy lapatite chromatography -and lectin chromatography. Most 
20 preferably, , high.perfprmance liq 
purification^;,; ..;,.....,.„.;-.-,•..,-■.■. 

jPoIypepticies of the present inyention. and preferably the secreted form, can - 
also be recovered from: products purified from natural sources, including bodily 
fluids, tissues and cells, whether directly isolated or cultured; products of chemical 
25 synthetic procedures; and products produced by recombinant techniques from a 

prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, 
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insect, and mammalian cells. Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated 
or may be non-glycosylated. In addition, polypeptides of the invention may also 
include an initial modified methionine residue, in some cases as a result of host- 
5 mediated processes. Thus, it is well known in the art that the N-terminal methionine 
encoded by the translation initiation codon generally is removed with high efficiency 
from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some 
proteins, this prokaryotic removal process is inefficient, depending on the nature of 
10 the amino acid to which the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express the 

polypeptide of the present invention in a eukaryotic system. Pichia pastoris is a 
methylotrophic yea^t which can metabolize methanol as its sole carbon source. A 
main step in the methanol metabolization pathway is the oxidation of methanol to 
!5 formaldehyde using Q 2 . This reaction is catalyzed;by the enzyme alcohol oxidase. In 
order to metabolize methanol as its sole carbon source t Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol 
oxidase for 0 2 . Consequently, in a growth medium depending on methanol as a main 
carbon sotirce, the promoter region of one of the two alcdhol oxidase genes (AOXJ) is 
20 highly acti ve. In the presence of methanol, alcohol oxidase produced from the AOX1 
gene comprises up to approximately 30% of the total soluble protein in Pichia 
pastoris. See, Ellis, S.B., et al. MoL Cell BidL 5:1111-21 (1985); Koutz, P.), e taL. 
Yeast 5: 1 67-77 : ( 1989); Tschopp, J.F., er al, NucL Acids Res. 15:3859-76 (1987). 
Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
25 present invention, under the transcriptional regulation of all or part of the AOXI 
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the presence of methanol. ' 

In one example, the plasmid vector pPIC9K is used to express DN A encoding 
a polypeptide of the inventioii, as set forth herein, in a Pichea yeast system essentially 
5 as described in "Pichia Protocols: Methods in Molecular Biology D.R. Higgins and 
J. Cregg, eds. The Humana Press, Totowa, NJ, 1998. This expression vector allows 
expression and secretion of a PSF-2 protein of the invention by virtue of the strong 
AOX1 promoter linked to the Pichia pastoris alkaline phosphatase (PHO) secretory 
signal peptide (i.e., leader) located upstream of a multiple cloning site. 

jq Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, 

pYDI , pTEFi/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIG9, pPIC3.5, 
pHIL-D2, pHIL-SI, pPIC3.5K, and PA0815, as one skilled in the art would readily 
appreciate, as long as the proposed expression construct provides appropriately . 
located signals for transcription, translation, secretion (if desired), and the like, _ 

j 5 including an in-frame AUG^ as required : ^ . . t . , ^ : . ■•'•■■/ c ve- 

in another embodiment, high-level expression of a heter^jogous cc>c$ipg , 
sequence, such as, for example, a polynucleotide of the t present invention, ^a^ ^ 

• • -" V °\ ■■ ■ -•-»*■ 

achieved by cloning the heterologous polynucleotide .of the invention into an 
expression vector such as, for example, pGAPZ or 

20 yeastculture in the absence of methanol. ^ f ^. . 

In addition to encompassing host cells containing the vector constructs 
discussed herein, the invention also encompasses 

immortalized host cells of vertebrate origin, parti culvly.|Ti a a^fnaUan- origin* that have 
been engineered to delete pr replace endogenous genetic materia 
25 . sequence), and/or to include genetic material (e.g., heterologous polynucleotide 
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sequences) that is operably associated with the polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, 
techniques known in the art may be used to operably associate heterologous control 
regions (e.g., promoter and/or enhancer) and endogenous polynucleotide sequences 
5 via homologous recombination, resulting in the formation of a new transcription unit 
(see, e.g., U.S. Patent No. 5,641,670. issued June 24, 1997; U.S. Patent No. 
5,733,761, issued March 31. 1998; International Publication No. WO 96/29411, 
published September 26, 1996; International Publication No. WO 94/12650. ^ 
published August 4. 1994; Koller et a!., Proc. Natl. Acad. Sci. USA 86:8932-8935 
> (1989); and Sjlstra ct a!.. Nature 342:435-438 (1989). the disclosures of each of 
which are incorporated by reference in their entireties). 

In addition, polypeptides of the invention can be chemically synthesized using 
techniques known in the art (e.g., see Creighton, 1983, Proteins: Structures and 
Molecular Principles. W.H. Freeman & Co., N.Y., and Hunkapiller et aL. Nature, 
310:105-111 (1984)). For example, a polypeptide con-esponding to a fragment of a 
polypeptide sequence of the invention can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid 
analogs can be introduced as a substitution or addition into the polypeptide sequence. (. 
Non-classical amino acids include, but are not limited to, to the D-isomers of the 
common amino' acids; 2;4-dYamm6DVtync abid! a- ami no isobutyric acid, 4- 
aminobutyric acid, Abu. 2-amino butyric acid, g-Abu. e-Ahx, 6-amino hexanoic acid. 
Aibi ^-amino isobutyric acid; J 3-amino propionic acid, ornithine, norleucine, 
norvalirie, hydroxyprolirie. sarcosihe, citnilline,' hombcitrulline, cysteic acid, i- 
butylglycine, t-butylalanihe. phenylglycine. cyclohexylalanine. b-aianine, fluoro- 
amino acids, designer amino acids such as b-methyl amino acids. Ca-methyl amino 
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acids, Narmethyraminb;acidsv and amin acid analogs in general. Furthermore, the 
amino acid can be D(dextrorotary) or L (levorotary). 

; The in vention encompasses polypeptides which are differentially modified 
during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
5 amidation, deriyatization by known protecting/blocking groups, proteolytic cleavage, 
linkage to an antibody molecule or other cellular ligand, etc. Any of nuinerous 
chemical modifications may be carried out by known techniques, including but not 
• \J limited t! -tp specific chemical cleavage by cyanogen bromide, tiypsin, chymotfypsin, 

papain, V8 protease; NaBH 4 ; acetylation, fonriylation, oxidation, reduction: metabolic 
10 synthesis in the presence of rtunicamycin; etc. ^ \ : ' ->;•: \ y y\ -\ 

Additional post-translational modifications encompassed by the invention 
include, for example -e.g^N-linked or GM inked ^carbohydrate chains, processing of 
N-termin al or G-termi nal ends), attachment of chemical moieties to the amino acid 
^backbone, chemical modifications of N-linked or OrlinkediCarbohydrate chainsV and 
15 ^ addition or deletion o 

host cell expression.^ The .polypeptides may also be modified with a detectaBrelabel, 
.such as an ; enzymatic, fluorescent, isotopicior affinity label to allow for detection and 
: ';)- • . . /jsplatipn^of ; the t prQteinr; : !:'? \*\*. ; ;* '>?f iw& d3*.yii>; .\\r,»'o4 y\ - vl. 

Also provided 

. 20 -polyo^ 

increased: solubility v stability and circulatingitime of the^polypeptide^dr decreased 
immunogenicity (see U.S. NO: 4,I79;337).vThe chemical m^^^ 

; deriyitization 

glycol, ethylene glycol/propylene .glycol^ r 
25 dextranv pplyYinyhaIcohpl:;and the like;! T'hei polypeptides n^^ 
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positions within the molecule, or at predetermined positions within the molecule and 
may include one, two, three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or 
unbranched. For polyethylene glycol, the preferred molecular weight is between 
about I kDa and about 100 kDa (the term "about" indicating that in preparations of 
polyethylene glycol, some molecules will weigh more, some less, than the stated 
molecular weight) for ease in handling and manufacturing. Other sizes may be used, 
depending on the desired therapeutic profile (e.g., the duration of sustained release 
desired, the effects, if any on biological activity, the ease in handling, the degree or 
lack of antigenicity and other known effects of the polyethylene glycol to a 

therapeutic protein oc analog).-- ".- - 

.The polyethylene glycol molecules (or other chemical moieties)* should be 
attached to the protein with consideration of effects on functional or antigenic * 
dpmains-of the protein;There are a number of attachment methods avail able to those 
skilled in the art, e.g., EP 0 401 384, herein incorporated by reference (coupling PEG 
to G-CSF), see also Malik et aL; Exp. Hematoh 20:1028-1035 (1992) (reporting 
pegylation of GM-CSF using tresyl chloride). For example, polyethylene glycol may 
be covalently bound through amino acid residues via a reactive group, such as, a free 
amino or.carboxyl group. Reactivegroups;are those to which an activated 
polyethylene glycol molecule may be bound. The amino acid residues %avirig a free 
amino group may include lysine residues and theN-terminal amino acid residues; 
those having a free carboxyl group may include aspartic acid residues glutamic acid 
residues, and the C-terminal amino acid residue: Sulfhydryl groups may also be used 
as a reactive group for attaching the polyethylene glycol molecules. Preferred for 
therapeutic. purposes is attachment at an amino group; such as attachment at the 
N-terminus or lysine group. 
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... ■ . . . j 

One may specifically desire proteins chemically modified at the N-terminus. 

Using polyethylene glycol as an illustration of the present composition, one may 

select from a variety of pol yethylene glycol molecules (by molecular weight, 

branching, ietc.); the proportion of polyethylene glycol molecules to protein 

5 (polypeptide) molecules in the reaction mix, the type of pegylation reaction to be 

performed, and the method of obtaining the selected N-terrninally pegylated protein. 

The method of obtaining the N-teniiinSily pegylited preparation (i.e., separating this 

moiety from 'other' monbpegylated moieties 'if necessary) iri'ay be by purification of the 

^terminally pegylat^ 6f pegylated protein molecules. 

10 Selective proteins chemically modified at: the N-terniiniis modification may be . 

accomplished by reductive alkylation which exploits differential reactivity of different 

types of primary amino groups (lysine versus tHe N-termiriai) available for 

V- derivatization in a particular protein, tinder tht appropriate reaction conditions, 

substantial iy selebti ve deri vatization of the protei ri at the N-termihus 'with a carbonyl 

1 5 group cbritai hi ng pol ynief is achie ved.' : * 

..■ n The polypeptides 6f the invention may be in monomers or multimers (t e , 

dimers, trimers, tetramers and higher multimers); Accordingly, the present invention 

relates'to mbnonieiis r ahB'muldmefs of ttie? polypeptides'of the invention, their 

, preparation, and compo^i tions (preferably, Therapeutics) containing them. In specific 

20 embodiments; the polypeptides of the invention are monomers^ dimers, trimers 6r 

tetramere. In additidha at least 

dimers, at least tnrners, or at least tetramers. 

'-^ultimef^lencbinp^se^ by It'h^in^^l^ofii^h^^'be homomers or heteromers. 

As usdd herein, the term honibmer, refers to a i multimer containing only polypeptides 

25 corrbspdndihg to 'thfe am SEQ ID NO: Y or fenco&ed by the cDNA 

contained in -a deposited clone '(including fragments;, 1 variants, splice variants, and 
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fusion proteins, corresponding to these polypeptides as described herein). These 
homomers may contain polypeptides having identical or different amino acid 
sequences. In a specific embodiment, a homomer of the invention is a multimer 
containing only polypeptides having an identical amino acid sequence. In another 
5 specific embodiment, a homomer of the invention is a multimer containing 

polypeptides having different amino acid sequences. In specific embodiments, the 
multimer of the invention is a homodimer (e.g., containing polypeptides having 

identical or different amino acid sequences) or a homotrimer (e.g^ containing K 3 

polypeptides having identical and/or different amino acid sequences). In additional 
10 embodiments, the homomeric multimer of the invention is at least a homodimer, at 

As used herein, the. term heteromer refers to a.multimer containing one or 
more heterologous polypeptides (i.e.. polypeptides of different proteins) jn addition to 
the polypeptides of the invention. In a specific embodiment, the.multimer of the 
1 5 invention is a heterodimer, a heterotrimer. or a heterotetramer. t In additional 

embodiments, the heteromeric mujtimer of the invention is at least a heterodimer. at 
least a heterotrimer, or at least a heterotetramer. 

Multimers of the in vention may be the result of hydrophobic, hydrophilic, (; ) 

ionic a^d/orcoya^ent associations ?nd/or may be indirectly linked, by for example. 
20 liposome formation. Thus, in one embodiment, multimers of the invention, such as, 
for example, homodimers or homotrimers, are formed when polypeptides of the 
invention contact one another in solution. In another embodiment, heteromulttmers of 
me invention, such as, for example, heterotrimers or heterotetramers. are formed 
when polypeptides of the invention contact antibodies to the polypeptides of the 
25 invention (including antibodies to the heterologous polypeptide sequence in a fusion 
protein of the invention) in solution. In other embodiments, multimers of the 
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invention are formed by covalent associations with and/or between the polypeptides 
of the invention. Such covalent associations may involve brie or more amino acid 
residues contained in the polypeptide sequence ( e.g.^ that recited in the sequence 
listing; or contained in the polypeptide encoded by a deposited clone). In one 
instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally 
occurring) polypeptide. In another instance, the covalent associations are the 
consequence of chemical or recbmbinjant manipiiiatibri. Alternatively; such covalent 
associations may involve one or more amino acid residues contained in the 
heterologous polypeptide sequence in a fusion protein of the invention. 

In one example, covalent associations are between the heterologous sequence 
contained in a fusion protein of the in vention (see, e;g M US Patent Number' 
5,478^925): 7 Iri a specific ex^ 

'heterologous sequence -contained ! in * air-Fc ' fusion 'protein' 6$ th€ invention (as 
•described 'herein');-' 1 ri'aribmer r s'pecific exkmpIeVco valent &s6eiitions { 6f fusion" 
proteins of the invention are between heterologous polypeptide se^uehce from 
another protein that is capable "bf forming cbvalehtly 'associated mul timers', such as for 
^example?bsete6pro^ 

contents of which are herein incorporated by reference ih its entirety) In another 
: - r embodime^t t ; 'twb pr''mbre pblypeptiiles' 6f th& invention ^'jdine'd' mrough*'peptide 
linkers'; Examples include those 'peptide^ in'U'.'S.'Pit Nol' Spl^SfilT 

(hereby incorporated by reference): Proteins comprisirig mul tiple ^pblypepddes' of the 
invention separated by peptide linkers may be produced using conventional 
recombinant DN A technology. 

Another method for preparing multimer polypeptides of the invention involves 
use of polypeptides of the invention fused to a leucine zipper or isoleucine zipper 
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polypeptide sequence. Leucine zipper and isoleucine zipper domains are polypeptides 
that promote multimerization of the proteins in which they are found. Leucine 
zippers were originally identified in several DNA-binding proteins (Landschulz et at.. 
Science 240: 1759. (1988)). andhave since been found in a variety of different 
5 proteins. Among the known leucine zippers are naturally occurring peptides and 
derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains 
suitable for producing soluble multimeric proteins of the in vention are those described 
in PCT application WO 94<10308. hereby jncorporated by reference. Recombinant 
fusion proteins comprising a polypeptide of the invention fused to a polypeptide 
10 sequence that dimerizes or trimerizes in solution are expressed in suitable host cells, 
and I the resulting soluble, muldmeric.fus^ion protein is recovered from the culture 
supernatant using techniques known in the art.,. 

Trimeric polypeprides pf^m^^ 
biological acti vity, .preferred leucine, zipper moieties and isoleucine mqjettes. are 
15 those that prcferentially .fonn trimers. i One example is a leucine zipper deri ved from 
lung surfactant protein p (SPD), as described in Hoppe et al. (FEBS Letters,344:19l, 
WfftM** V$i P?^?MPP« c «i.«?P. ?er. No. 08/446.922. hereby incorporated by 
, reference., Other peptides deriyed; from.naturally occurring.trimeric proteins may be ( f) 

employed in preparing trimeric polypeptides of the invention. 

20 -J- *:.-: .^/^ff^^^PfevProtein? pf^ejpywition.are associated by.intewti.gns 
between Flag® polypeptide sequence contained in fusion proteins of the invention 
. Po'yPeptide seuqence. In a further embodiment, associations . 

proteins of the invention are associated by interactions between heterologous. 
polypeptide sequence contained in Flag® fusion proteins of the invention and anti- 

25 Flag® antibody. 

••■•.>•< »>*• .'.".y i. ■.' ' . '•!.•': f...: ..." .* ■ , 
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The muJtimers of the invention may be generated using chemical techniques 
known in the art. For example, polypeptides desired to be contained in the multimers 
of the invention may be chemically cross-linked using linker molecules and linker 
molecule length optimization techniques known in the art (see, e.g., US Patent 
5 Number 5,478,925. which is herein incorporated by reference in its entirety). 

Additionally, multimers of the invention may be generated using techniques known in 
the art to form one or more inter-molecule cross-links between the cysteine residues 
located within the sequence of the polypeptides desired to be contained in the 
multimer (see, e.g., US Patent Number 5.478,925, which is herein incorporated by 
10 reference in its entirety). Further, polypeptides of the invention may be routinely 
modified by the addition of cysteine or biotin to the C terminus or N-terrriinus of the 
polypeptide and techniques known in the art may be applied to generate multimers 
containing one or more of these modified polypeptides (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). Additionally, 
15 techniques known in the artmay be applied tO : gerierate H ^ the 
polypeptide components desired to be contain^' m 

e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its 



Alternatively, multimers of the inveritibn rrilay be "general 
20 engineering techniques known in the art. In one embodiment, polypeptides contained 
in multimers of the invention are produced recbmbiniritly using fusion protein 
technology described herein or omerwise khowri in the aft (see; e.g., US Patent 
Number 5,478;925^which is herein incor^of^ in Usf entirety)! In a 

specific embodiment, polynucleotides coding f of ¥ hofnodimer of the invention are 
25 generated by ligating a polynucleotide sequence e'nbbding a pol peptide of the 

invention to a sequence encoding a linker polypeptide and Chen further to a synthetic 
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polynucleotide encoding the translated product of the polypeptide in the reverse 
orientation from the original C-terminus to the N-terminus (lacking the leader 
sequence) (see. e.g., US Patent Number 5.478,925, which is herein incorporated by 
reference in its entirety). In another embodiment, recombinant techniques described 
herein or otherwise known in the art are applied to generate recombinant polypeptides 
of the invention which contain a transmembrane domain (or hyrophobic or signal 
peptide) and which can be incorporated by membrane reconstitution techniques into 
liposomes (see. e.g., US Patent Number 5,478,925. which is herein incorporated by Q 
reference in its entirety). 



20 



Uscs of fo e . Pwtvn,lHpn "' lpg 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplary and utilizes 
known techniques. 

15 The polynucleotides of the present invention are useful for chromosome 

identification. There exists an ongoing need to identify new chromosome markers, 
since few chromosome marking reagents^based on actual sequence data (repeat 

polymorphisms), are presently available. Each polynucleotide of the present / ^ 

invention can be used as a chromosome marker. , 

Briefly, sequences can be mapped to chromosomes by preparing PCR primers 
(preferably 1 5-25 bp) from the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids 
25 containing the human gene corresponding to the SEQ ID NO:X will yield an 
amplified fragment. 
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Similarly/somatic hybrids provide a rapid method of PCR mapping the 
polynucleotides to particular chromosomes. : Three or more clones can be assigned per 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides 
can be achieved with panels of specific chromosome fragments.- Other gene mapping 
5 strategies that can be used include in sitii hybridization! prescreening with labeled 
flow-sorted chromosomes, and preselection by hybridizatibn to construct 
^ chromosome specific-cDNA libraries: ; - ^ 

^ i . : : > Precise chromosomal location of the polynucleotides can also be achieved 

using; fluorescence in situ hybridization (FISH) of a rnetaphase chrbmosorhal spread. 
10 This technique uses polynucleotides as short as 500 or 600 bases; however, 

polynucleotides 2,000-4 ,000. bp are preferred. For ai review of this tec hniqtie, see 
Verma et ah, "Human Chrombsbrriesi a Manual of Basic Techniqueis;*' Pergirhbh 
Press; New^ York (1 988). > ^ c-;.^ *.r*... 

For chromosome mappih be used individutfly (to 

15 -mark a si tigl& chromosome of asingle si te on that chfombsoirne) of in* panels (for 

/m^ 

correspond to the noncoding regions of the cDNAs because the coding sequenced are 

: ^ - hybridization diiri^ 
20 ? <^vvi vnOhcea polynu^ 
^ the physical position 'of the 
analysis establishes coinheritan^ location and presentation 

of a particular disease. (Disease mapping data a^ 
} • ?McKusick, Mend^liah In 
25 University Welch MedicalfLibrary) V) :i Assuming i megabaise mapping resolution and 
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one gene per 20 kb, a cDNA precisely localized to a chromosomal region associated 
with the disease could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 
translocations, are examined in chromosome spreads or,by PCR. If no structural 
alterations exist, the presence of point mutations are ascertained. Mutations observed 
in some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide 
and the corresponding gene from several normal individuals is required to distinguish 
the mutation from a polymorphism. If a new polymorphism is identified, this 
polymorphic polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffectecj individuals can be assessed using 
polynucleotides, of the present invention. Any of these alterations (altered expression, 
chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

.. v Thus, the invention also provides a diagnostic method useful during diagnosis 
of a disorder, involving measuring the expression level of polynucleotides of the 
present invention in cells or body fluid from an individual and comparing the 
measured gene expression level with a standard level of polynucleotide expression 
level, .whereby an increase or decrease in the gene expression level compared to the 
standard is indicative of a.disorder. : , : 

. in still another embodiment, the invention includes a kit for analyzing samples 
for the presence of proliferative and/or cancerous polynucleotides derived from a test 
subject. In a general embodiment, the kit includes at least one polynucleotide probe 
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vr-contatning^ &, nucleotide sequence, that will - specifically hybridize- with a 
polynucleotide of the present invention arid a suitable container. Jn a .specific 
embodiment, the kit includes two polynucleotide probes defining an. internal region of 
the polynucleotide of the present invention, where each probe ; has one; strand 
5 containing a 3 1 'men-end internal to the region; In a further, embodiment, the .probes 
may be useful as primers for polymerase chain reaction amplification.! - V 

Where a diagnosis of a disorder, has already been made according to 
conventional methods, the present invention is useful as a prognostic indicator, 
whereby patients exhibiting enhanced-or idepressed polynucleotide of the present 
- 10 invention expression will experience; a worse clinical outcome relative ito patients 
. expressing the genevat a leyel hearer the standard jeyel^ - '"a-!:,- V^ti'A^W 1 
: -;:n;;By "'measuring ^he expre 
inyention:^^ intended^ualitatively or quan 
..-vssif-; the polypeptide of ;itfe present iny en tion^pr the :5 leyek pf#e.mRN^nco4i«g. the 
15 polypeptide ;ima :first biological; sample ^either, directly :(e,g- t by; deterntiriing or 
.^estimating absolute protein leve comparing to 

the ;polypeptide level or,ffiRNA ; le vel in a second biological sample). Preferably, the 
(j J polypeptide-leyehpriTriRNA^ 

f estimated and compared to a standard^poly peptide levekor mRNA. leyel, the standard 
20 rbeing taken from a second biological sample obtained from an individuals not Shaving 
. the disorder or being determined by averaging level s from -a population of individuals 
, : ; not having a disorder. As will be appreciated in the art; once a standard polypeptide 
: (ley^ivpr mRNA rleyei -is: 

> : comparison.: :.. : I ■■.•.f,.^'-", . . • \yr\: tu. ■"■ . * >''i=**se -y-y 

25 v . : ) By "biological: sample" is, intended ^any ^biological < sample; obtained from ah: 
. individual, body Huid, cell; line, tissue cultu 
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polypeptide of the present invention or mRNA. As indicated, biological samples 
[include body fluids (such as semen, lymph, sera, plasma, urine, synovial fluid and 
spinal fluid) which contain the polypeptide of the present invention, and other tissue 
sources found to express the polypeptide of the present invention. Methods for 
5 obtaining tissue biopsies and body fluids from mammals are well known in the art. 
Where the biological sample is to include mRNA, a tissue biopsy is the preferred 
source. >'- 

, •:. ' -The method(s) provided above may preferrably be applied in a diagnostic 
^method and/or kits in which polynucleotides and/or polypeptides are attached to a 
10 solid support. In one exemplary method, the support may be a "gene chip" or a 

"biological chip" as described in US Patents 5,837,832, 5.874,219, and 5,856*174. 
-•'"■■>* >;purther, such a gene chip with polynucleotides of the present invention attached may 
"'■>• ; ^be used to identify polymorphisms between the polynucleotide sequences, with 

s ^polynucleotides isolated from a test subject. The knowledge of such polymorphisms 
15 ; (i.e; their location; as well as, their existence) would be beneficial in identifying; 
1 ^"disease loci for many disorders, including cancerous diseases and conditions. Such a 

• — »~ 

r method is described in US Patents 5,858,659 and 5,856, 104. The US Patents 

t 

"•■ '» ^referenced supra are hereby incoiporated by reference in their entirety herein-. 
i =it.ir. The present iriventioniencompasses polynucleotides of the present -invention 
20' ^ that are; chemically synthesized, or reproduced as peptide nucleic acids (PNA), or 
' according to other methods known in the art. The use of PNAs would serve as the 
. preferred form if the polynucleotides are incorporated onto a solid support, or gene 
: ^chip.'For the purpdses^bf the: present invention, a peptide nucleic acid (PNA) is a 
polyamide type of DNA analog and the monomelic units for adenine, guanine, 
25 ' thymine and cytosirie -are available commercially (Perceptive Biosystems). Certain 
- components of DNA, such as phosphorus, phosphorus oxides, or deoxyribose 
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derivatives, are not present in PNAs. As disclosed by P. E. Nielsen, M. Egholm. R. H. 
Berg and O. Buchardt, Science 254, 1497 (1991); and M. Egholm, O Buchardt, 
L.Christensen, C. Behrens, S. M. Freier, D. A. Driver, R. H. Berg, S. K. Kim, B. 
Norden; and P. E. Nielsen; Nature 365, 666 (1993), PNAs bind specifically and 
5 tightly to complementary DNA strands and are not degraded by nucleases. In fact, 
PNA binds more strongly to DNA than DNA itself does. This is probably because 
there is no electrostatic repulsion between the two strands, and also the pblyamide 
backbone is more flexible. Because of thi s , : PN A/DN A duplexes bind under a wider 
range of stringency conditions than DNA/DNA duplexes, malung it easier to perform 
10 multiplex hybridization. Smaller probes can be used than with DNA due to the strong 
• : binding. In addition, it is more likely that single baise mismatches can be cfetermined 
with PNA/DNA hybridization because a single mismatch in ja PNA/DNA 15-mer 
lowers the melting point (T.sub.m) by 8°-20 Q C, v^ ; 4°- : l : S d Wf6tttie-i>tiKM}$A 15- 
V : ?s mer duplex-. ? Also the absence of charge groups in PNA nrieans that hybridization can 
15? be done at low ionic ^ the 
analysis. >■ r. ?sl*."T irr^r^r^ •:~»-{--^>r^-- — -^...r* i. • 

. The present invention is useful for detecting cancer ih'ma 

) ?the invention is 'useful duririg diagnosis of pathologic^ 

which include, but are 'not limited to:- acute myeldgehbus leU including acute 

....... ..s* 4 . . . _ „ — 4........ ..,; i su.'iv.;. : ; i 

20 monocytic leukemia, ^acute niyelobliastic leukerhia, acute prbmyelbcy tic leukemia, 
acute ^myelbmohocytic J 1eukemi'a; hciite 'erythroieukeirnik, acu 
leukemia, "and acute -undifferentiate leukemic, etc.; and chronic myelogenous 
• 5 -leukemias including chronic myelomdHbcytiC-leuke chfciftic 'granulocytic 
leukemia, etc. rPreferred mammals include mbhkeys, apes^ cats, dogs, cows [ pigs, 

25 horses; rabbits and humans:-TarticulaHy' l prefen , e'd < ire Humans. 
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Pathological cell proliferative diseases, disorders, and/or conditions are often 
associated with inappropriate activation of proto-oncogenes. (Gelmann. E. P. et al., 
"The Etiology of Acute Leukemia: Molecular Genetics and Viral Oncology," in 
Neoplastic Diseases, of the Blood. Vol 1., Wiernik, P. H. et al. eds., 161-182 (1985)). 
5 Neoplasias are now believed to result from the qualitative alteration of a normal 
cellular gene product, or from the quantitative modification of gene expression by 
insertion into the chromosome of a viral sequence, by chromosomal translocation of a 
gene to a more acti vely transcribed region, or by some other mechanism. (Gelmann ^ 
et al., supra) It is likely that mutated or altered expression of. specific genes is 
10 . involved in the pathogenesis of some leukemias, among other tissues and cell types. 
... 1 ( 9 e,mann et al - su P. ra) ^deed. the human counterparts of the oncogenes involved in 
some animal neoplasias have been amplified or translocated in some cases of human 
leukemia and carcinoma. (Gelmann et al., supra) ...... 

.?MFfa-&m&WWfW is h 'g h, y amplified in the non-lymphocytic leukemia 
15 cell line HL-60. When. HL r 60 cells are chemically, induced-to stop proliferation, the 
level of c-myc is found to be downregulated. (International Publication Number WO 
91/15580) However, it .has been shown that exposure of HL-60 cells to a DNA 
cpstructdiat is cpmplemenwry to ^he 5'end of c-myc or c-myb blocks translation of ) 
the corresponding mRNA ? ^hich downregulates expression of the c-myc or c-myb 
20 proteins and causesarrest of cell proliferation and differentiation of the treated cells' • 
qnternational Publication Number WO 9.1/15580; Wickstrom et al., Proc. Natl. Acad. 
Sci, 85:1028.(1988); Anfossi et al., Proc. Natl. Acad. Sci. 86:3379 (1989)). However, 
the skiHed artisan woujd appreciate ,the .present invention's usefulness would not be 
limited to treatment of proliferative diseases, disorders, and/or conditions of 
25 hematopoietic cells and .tissues, in. Ugh*, of the numerous cells and cell types of 
varying origins which are known to exhibit proliferative phenotypes. 
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In addition to the foregoing, a polynucleotide can -be used to control gene 
expression through triple helix formation or antisense DNA or RNA. An ti sense 
techniques are discussed, for example, in Okano, J. Neurochem; 56; 560 (1991); 
"Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression.CRCPress, Boca 
5 Raton, FL (1988). Triple helix formation is discussed in, for instance Lee et al., 

Nucleic Acids Research 6: 3073 (1979); Gooney et aL, Science 241: 456 (1988); and 
. Dervan et al.* Science 251: 1360 (1991); Both methods rely on binding of the 
> ; polynucleotide to a complementary rDNA or RNA. For these techniques, preferred 
polynucleotides are usually oligonucleotides 20 to 40 bases in length and /* ; 
10 complementary, to either the region of the gene involved in transcription (triple helix - 
• - see Lee et ak, Nucl. Acids Res; 6^307^(1979); Gponey et al.v Science 241:456; 
; ., ( 1988); and Dervan et al Science 25 1 : 1 360 ( 1 99 1 ) ) or to thejrnRNA itself (antisense 
- Okanpi J ; Neurochem. 56:560 ,(1 991 );i Qligodeqxy-rnucleotides as, Antisense • 
Inhibitor of Gene Expression 
15 formation optimally results. in a shut-qffT^f.RNA transcriptionvffdrh DNA;iWhile 
. ^antisense RNA hybridization W 

polypeptide. Both techniques are effective in model systems; arid the in formation 
Q ) disclosed hereinjcan-te^ 

■ effort to itreat or prevent disease;^ * ; /'.H\i bf\ ■^•jr;i-;v..; ' vi.r.\r;-' "oi 

20 ; J r tPolynucleotides of the present in vention are also <useful in gene therapy . One 
goal of gene therapy As to insert a normal igene into ari organism\having a defective 
gene, in, an effort to correct the genetic defect. The polynucleotides disclosed in the 
■■■ present invention "offer: a. mjBansroBargeting::SMch^genetic;defectsari^a highly: accurate 
manner. Another goal is to insert a new gene that was not present in the host genome. 
25 .thereby producing anewrtrait in the hdstcell:-' i > ^ ^ ; r v> .;,:<•(.::» 
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The polynucleotides are also useful for identifying individuals from minute 
biological samples. The United States military, for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification ofits personnel. 
In this technique, an individual's genomic DNA is digested with one or more 
restriction enzymes, and probed on a Southern blot to yield unique bands for 
identifying personnel. This method does not suffer from the current limitations of 
"Dog Tags" which can be lost, switched, or stolen, making positive identification 
difficult. The polynucleotides of the present invention can be used as additional DNA 
markers for RFLP. 

The polynucleotides of the present invention can also be used as an alternative 
to RFLP, by determining the actual base- by-base DNA sequence of selected portions 
■•i -of ah individual's genome. These sequences can be used to preparePGR primers for 
amplifying and isolating such selected DNA, which can then be sequenced,' Using 
this technique, individuals can be identified because each individual will have" a 
unique set of DNA sequences. 'Once an unique ID database is established for an 
individual, positive identification -of that individual, living or dead, can be made from 
extremely small tissue samples. ' - • 

) Forensic biology also benefits from using DNA-based identification 
techniques as disclosed herein. DNA sequences taken from very small biological 
samples such as tissues, e.g., hair or skin, or body fluids, e.g., blood, saliva, semen, 
• synovial fluid, amniotic fluids breast milk, lymph, pulmonary sputum or 

surfactant,urine,fecal matter, etc., Can be amplified using PCR. In one prior art 
i technique, gene sequences amplified from pblymotphic loci, such as DQa class II 
HLA gene, are used in forensic biology to identify individuals. (Erlich, H., PCR 
Technology, Freeman and Co. (1992).) Once these specific polymorphic loci are 
amplified, they are digested with one or more restriction enzymes, yielding an 
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identifying set of bands on a Southern blot probed with DNA corresponding to the 
DQa class II HLA gene. Similarly* polynucleotides of the present invention can be 
used as polymorphic markers for forensic purpbses. 

There is also a need for reagents capable of identifying the source of a 
particular tissue. Such need arises, for example, in forensic s when presented with 
tissue of unknown origin. Appropriate reagents can comprise, for example, DNA 
probes or primers specific to particular tissue prepared frorn the sequences of the s 
present invention. Panels of such reagents can identify tissue by species and/or by 
organ type. In a similar fashion, these reagents can be used to screen tissue cultures 
for contamination. 

In the very least, the polynucleotides of the present invent 
molecular weight markers on Southern gels;as diagnostic probes for the presence of a 
specific mRNA in a particular cell type, as a probe to " subtract-but i Vkn6wn secjuences 
in the process of discovering novel polynucleotides, for selecting knd rhalaiig i 
oligomers for attachment to a "gene'chip ,r: of othef support, to raise^titi-DNA 
antibodies using DNA immunization techniqaes; an 
immune response/ ' ; 

llSfig Of the Polypeptides ? 

Each of the polypeptide^ iddnttfied hei^inc The 
following description should be considered! exeiT^ techhiques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example^^ 
in tissues can be studied with classical imniunohisibio|ical methods. (Jaikknen, M., 
et al., J. Cell; Biol. 101:976^985'^ al.; J: Cell . Bidl. 105:3087- 

3096 (1987).) Other antibody-based methods useful for detecting protein gehe 
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expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211). carbon (14C), sulfur (35S), tritium (3H). indium (1 121n), and 
5 technetium (99mTc). and fluorescent labels, such as fluorescein and rhodamine, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 

10 radiography, suitable labels include radioisotopes such as barium or cesium, which 
e . n ? t _ de ^ c . tab !« radiation but are not overtly harmful to the subject. Suitable markers 
for NMR and ESR include those with a detectable characteristic spin, such as 
deuterium, which may be incorporated into the antibody by labeling of nutrients for 
the relevant hybridoma. 

1 5 A protein-specific antibody or antibody fragment which has been labeled with 

an appropriate detectable imaging moiety, such as a radioisotope (for example; 13 II, 
1121n, 99mTc), a radio-opaque substance, or a material detectable by nuclear 

magnetic resonance, is introduced (for example, parenterally, subcutaneously, or ^ 
imraperitoneally) into the mammal. It will be understood in the art that the size of the 

20 subject and the imaging system used will determine the quantity of imaging moiety 
needed to produce diagnostic images. In the case of a radioisotope moiety, for a 
human subject, the quantity of radioactivity injected will normally range from about 5 
to 20 millicuries of 9?mTc. The Jabeled antibody or antibody fragment will then 
preferentially accumulate at the location of cells which contain the specific protein. 

25 In vi vo tumor imaging is described in S.W. Burchiel et al.. •'Immunopharmacokinetics 
of Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imaging: 
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The Radiochemieal Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds.. 
Masson Publishing Inc. (1982):) ^ 

• Thus, the invention provides a diagnostic method bf a disorder, which ! 
involves (a) assaying the expression of a polypeptide of the present invention in cells 
5 or body fluid of an individual; (b) comparing the level of gene expression with a 
standard gene expression level, whereby an increase or decrease in the assayed 
polypeptide gene expression level compared to the standard expression level is 
• indicative of a disorder. With respect to cancer, the presence of a relatively high 
amount of transcript in biopsied tissue from an individual may indicate 
10 predisposition for the development of the disease, or may provide a means for 

detecting the disease prior to the appearajice of actual clinical symptoms. A more 
definitive diagnosis of this type may allow health professionals to erriploy 
preventative measures or aggressive treatment earlier thereby preventing the 
development or further progression of the cancer. 
15 Moreover, polypeptides of the present invention ^ 

and/or diagnose disease; For example; patients can be adrrii hi stered a -polypeptide of 
the present, invention in an effort to replace absent or decreased levels of the 
( / ■■"-) ^polypeptide (e.g.; insulin), tb-su^plem£ 

polypejkide,(e,g^hemqg^^ 

supressof), to activate the activity of a polypeptide (e.^.; by binding 3 to a receptor) , to 
\ reduce the activity of a membrane bound receptor by competing with it for free ligand 
: ;(e.g., soluble TNF receptors used in redu~cihg W 
desired response (e.g., blood vessel growth ihhibitidnVenhaftcernent 
25 response to proliferative ceils or tissues). ; 0 :i - ^ V 
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Similarly, antibodies directed to a polypeptide of the present invention can 
also be used to treat, prevent, and/or diagnose disease. For example, administration of 
an antibody directed to a polypeptide of the present invention can bind and reduce 
overproduction of the polypeptide. Similarly, administration of an antibody can 
5 activate the polypeptide, such as by binding to a polypeptide bound to a membrane 
(receptor). 

At the very least, the polypeptides of the present invention can be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art Polypeptides can also 
10 be used to raise antibodies, which in turn are used to measure protein expression from 
a recombinant cell, as a way of assessing transformation of the host cell. Moreover, 
the polypeptides of the present invention can be used to test the following biological 
activities. . 

15 Gene Therapy Methods 

Another aspect of the present invention is to gene therapy methods for 
treatingqr preventing disorders, diseases and conditions. The gene therapy methods 
rej?.^ 10 the introduction of nucleic acid (DNA. RNA and antisense DNA or RNA) 
^9¥ ei 19 es iP to an animal to achieve expression of a polypeptide! of the present 
10 invention. This method requires a polynucleotide which codes for a polypeptide of the 
in vention that operativeiy linked to a promoter and any other genetic elements 
necessary for the expression of the polypeptide by the target tissue. Such gene therapy 
and deli very techniques ^are jcnown.in the art, see, for example, WO90/1 1092. which 
is herein incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a 
polynucleotide (DNA or RNA) comprising a promoter operabty linked to a 
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polynucleotide of the invention ex vivo, with the engineered cells then being provided 
to a patient to be treated with the polypeptide. Such methods are well-known in the 
art For example, see BelLdegrun et aL, J. Natl. Cancer Inst., 85:207-216 (1993); 
Ferrantirii et al.. Cancer Research, 53:107-11 12 (1993); FerrMtihi et al.. J. 
5 Immunology 153: 4604-4615 (1994); Kaido, T, et at, Int. J. Cancer 60: 221-229 
(1995); Ogura et aL, Cancer Research 50: 5102-5106 (1990); Sahtodoriato, et al., 
Human Gene Therapy 7:1-10 (1996); Santodoriiito, et al., Gene Therapy 4: 1246- 1 255 
(1997); and Zhang, et al., Cancer Gene Therapy 3: 31-38 (1996)); which are herein 
incorporated by reference. In brie embodiment* the cells which iaire engineered are 

10 arterial cells. The arterial cells may be reintroduced into the patient through direct 

injection to the artery, the tissues surrounding the artery , or through catheter injection. 

: discussed in more ^ 
/delivered by any method that delivers injectable m^ an anirrial, 

such as, injection into the interstitial spaceW tissdes (hedrtVm^ 

15 and the like): The polynucleotide £ in ^ ^i^a^cii^\\y 

acceptable liquid or aqueous r caJtief."" 1 ^ • ■ 

In one embodiment, the pb^ naked 
polynucleotide, the term 1 •naked" polynucleotide, DNA or RN^' refers to sequences 
that are free frorri any deli very vehicle that acts id assist, promote or fkciliute" entry 

20 into the ceil, including viral sequences, viral particles, lipbsorrie fonriulations, 

Hpofectin or precipitating agents arid the like. However/ the pblynbciebtides of the 
invention can also be delivered in liposome forihulati 6ns arid lipoifectin forriiuiatibns 
arid the ilike can be prepared by methods well known to thb^'sldned in the art. Such 
methods are described, for example; in U.S. Patent Nos/ 5, 593 ,072 , 5,589,466, arid 

25 5»580,859 t - J which'-aferherein -incdrporatcid by reference/ 1 v '* ' 
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The polynucleotide vector constructs of the invention used in the gene 
therapy method are preferably constructs that will not integrate into the host genome 
nor will they contain sequences that allow for replication. Appropriate vectors 
include pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; 
5 pSVK3. pBPV, pMSG and pS VL available from Pharmacia: and pEFI/V5, 

pcDNA3.1 f and pRc/CMV2 available from Invitrogen. Other suitable vectors will be 
readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving 
the expression of polynucleotide sequence of the invention. Suitable promoters 
10 include adenoviral promoters, such as the adenoviral major late promoter, or 
_ he fPr? lp Sf^ u ? P ro F ?oters ': SIJcl ?_. a s the cytomegalovirus (CMV) promoter; the 
respiratory ; syncytial virus ^ (RSV) promoter; inducible promoters, such as the MMT 
-P*SBPfa*$& ^et^Jothiqnein promoter;, heat shock promoters; the albumin promoter; 
. fK^R 0 ^ 1 R ro F!? t . er ; !?Hma n ^glpbin prompters; yiral thymidine kinase promoters. 
1 5 ■ ^ the Herpes Simplex thymidine kinase promoter; retroviral LTRs; the b-actin 
promoter; and human growth hormone promoters. The promoter also may be the 
n ¥! ve i promoter for the polynucleotides of the in vention, 

■y :=v- • UnHke other ; gene therapy techniques, one major advantage of introducing ' ^ 

20 polynucleotide, synthesis in the cells. Studies have, shown that non-replicating DNA 
^. u f n £?l? can be introduced into cells to provide production of the desired 
polypeptide for periods of up to six months. 

:m: . l>£-P°Jyfl»P^^ can be. delivered to the interstitial 

space of tissues within the an aiiimal, including of muscle, skin, brain, lung, liver, 
25 spleen, bone marrow, thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, 
gall bladder, stomach, intestine, testis, ovary, uterus, rectum, nervous system, eye, 
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gland, and connective tissue. Interstitial space of the tissues comprises the intercellular, 
fluid, mucopolysaccharide matrix among the reticular fibers of organ tissues, elastic 
fibers in the walls of vessels or chambers, collagen fibers of fibrous tissues, or that 
same matrix within connective tissue ensheathing muscle cells or in the lacunae of 
bone. It is similarly the space occupied by the plasma of the circulation and the lymph 
fluid of the lymphatic channels. Delivery to the interstitial space of muscle tissue is 
preferred for the reasons discussed below. They may be conveniently delivered by 
injection into the tissues comprising these cells. They ire preferably delivered to and 
expressed in persistent; non-dividing cells which are differbntiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated 
cells, such as, for example, stem cells 6f blood or skin fibroblasts, In vivo muscle cells 
are particularly competent in their ability to take up and express pblynucleotidies. 

For the riakednucleic acid sequence ^ of 
DNA or RNA will be in the range of from about 0 05 mg/kg body weight to about 50 
mg/kg bddy^weight .^Preferably the dosage wfH 6e rronVabout U665 rng/kg to about 20 
mg/kg and more preferably from about 6.05 mg/kg to about S rng/kg?' Of course, as 
the artisan of ordinary skill will appreciate; this dosage will vary according to the 
tissue site of injectibn; The appropriate 

can readily be determined by those of ordinary skill in the art and may depend On the 
condition being treated and the route ; of administration. 

- The preferre&Tbute 6f -adniinisM&^l^'by the paiferiteral route of injection 
into the interstitial space of tissues? Hdweveh Other parenteral routes may also be 
used, such as; inhalation of an ^aerosol formulation particularly fbr deli very to lungs or 
bronchial tissues, throat -of mucoiis membra ndse. In addition, naked DNA 

constructs can be delivered f to arteries during angibpta the 
procedure. 
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The naked polynucleotides are delivered by any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, and so-called "gene guns". These 
deli very methods are known in the art. 
5 The constructs may also be delivered with delivery vehicles such as viral 

sequences, viral particles, liposome formulations, lipofectin, precipitating agents, etc. 
Such methods of delivery are known in the art. 

In certain embodiments, the polynucleotide constructs of the invention are 
complexed in a liposome preparation. Liposomal preparations for use in the instant 
10 invention include cationic (positively charged), anionic (negatively charged) and 

. " eutral preparations. However, ..cationic liposomes are particularly preferred because a 
tight charge complex can be fprmed between the cationic liposome and the- 
polyanionic nucleic ac|d. Cationic liposomes have been shown to mediate 
.Intracellular delivery of plasmid DNA (Felgner.et al., Proc. Natl. Acad: Sci. USA , 
15 M :14i3 ' 74 } 6 < 1987 )' which is herein incorporated by reference); mRN A (Malone et 
. al., Proc. Natl. Acad. Sci. USA , 86:6077-6081 (1989), which is herein incorporated 
by reference); and purified transcription factors (Debs et ai., J. Biol. Chem., 
265:10189-10192 (1990), which is herein incorporated by reference), in functional 
form. 

20 Cationic liposomes are readily available. For example, , .;. • 

N[l-2,3-dioleyloxy)pro^ (DOJMA) liposomes are 

particularly useful and are available under the trademark Lipofectin, from GIBCO 
..fj^ 0 ™^: 1 ??*^* N 'X* ^ee* a ! so v Fe !^ er et al » p "?c. Natl Acad. Sci.iUSA ; 
84:7413-7416 (1987), which is herein incorporated by reference). Other commercially 

25 available liposomes include transfectace (DDAB/DOPE) and DOTAP/DOPE : 
(Boehringer). 
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.... Other cationic liposomes can be prepared from readily availablernaterials 
using techniques well known in the art. See, e.g. PCT Publication NO: WO 90/1 1092 
(which is herein incorporated by reference) for a description of the syrithesis of 
DOTAP (l;2-bis(o!eoyIpxy)-3T(trimethyIarrirnonio)propane) liposomes. Preparation 
. of DOTMA liposomes is explained in the literature, see, e.g.. Feigner et al;, Proc. 
Natl. Acad. Set. USA, 84:74 13-74 17, which is herein incorporated by reference. 
Similar, methods can be: used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such" as from 
Avanti Polar Lipids (Birmingham; Ala.), or can be easily prepared using readily 
available materials. Such materials include phosphatidyl, choline, cholesterol; 
phosphat^ < r 

diolepylphpsphatidyi glycerol (DOPG); didleoylphbshatidyl etharioi amine (DOPE), 
among.oAe mixed wi^: the DOTMA arid DOTAP 

•: ;?Jt^tng^atenals iniappro using these 

•materials; are; well 'known in; the artn?a - h^ --iv- .?sy\Y. b\ v^-':>^ : • * 

rc:t;T--\ example, commercially dioleoylphosphatidyrcholirie (DOPG)/' ; ; •■' 
diplcoylphpsphatidyl glycerpl (DOPG); and.dioleoylpKosphari 

:^PQ?i?X ca ri eUe.|Used in yariousreombinations td makerconvehtional lip6sbrriesr r with or 
wi^put the addition pfchoSesteroi. Thus, for example; DOPG/HOPC^ vesicle^ can be 
prepared by dry ing 50 mg each of DOPG and DOPG under a sfreim'of ri itrogeri gas 
intp a sonicatipn viaL>The sample is^placed uhder a Vacuum f, p is 
hydrated the following day with deionizedi water. The sample is thehsohicatea for 2 
rtej u T? ^ \ a ;<? a Ppe4 yial> .usjng a Heat*Systems<mbdeT350;s^ an 
4 myerted-.cupXbath type)-.prob;e at the maximum Setting while the bath is circulated at 
1 5 ?£. Alternatively, negati vely charged vesicles canrbe prepared without sohication 
to produce multilamellar vesicles or by extrusion through hue leopore membranes to 
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produce unilamellar vesicles of discrete size. Other methods are known and available 
to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs),_small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. 
The various liposome-nucleic acid complexes are prepared using methods well known 
in the art. See, e.g.. Straubinger et a!., Methods of Immunology , 101:512-527 (1983), 
which is herein incorporated by reference. For example, MLVs containing nucleic 
acid can be prepared by depositing a thin film of phospholipid on the walls of a glass 
tube and subsequently hydrating with a solution of the material to be encapsulated. 
SUVs are prepared by extended sonication of MLVs to produce a homogeneous 
population of unilamellar liposomes. The material to be entrapped is added to a 
suspension of preformed MLVs and then sonicated. When using liposomes containing 
cationic lipids, the dried lipid film is resuspended in an appropriate solution such as 
sterile water or an isotonic . buffer solution such as 10 mM Tris/NaCl, sonicated, and 
then the preformed liposomes are mixed directly with the DNA. The liposome and 
DNA form a very stable complex due to binding of the positively charged liposomes 
to the cationic DNA, SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods 
include Ca 2 MSDTA chelation (Papahadjopoulos et aL, Biochim. Biophys. Acta; 
394:483 (1975); Wilson et al„ Cell , 17:77, (1979)); ether injection (Deamer et al., 
Biochim. Biophys. Acta, 443:629 (1976); Ostro et al., Biochem. Biophys. Res. 
Commun., 76:836 (1977); Fraley et al., Proc. Natl. Acad. Sci. USA, 76:3348 (1979)); 
detergent dialysis (Enoch et al;, Proc. Natl. Acad. Sci. USA , 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fraley et al., J. Biol. Chem., 255: 1043 1 (1980); 
Szpka et aL, Proc. Natl. Acad. Sci: USA , 75:145 (1978); Schacfer-Riddcr et al.. 
Science, 215: 166 (1982)), which are herein incorporated by reference. 



(0 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCT/US99/29950 

231 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 
1:10. Preferably, the ration will be from about 5: 1 to about 1 :5. More preferably, the 
ration will be about 3:1 to about 1:3. Still more preferably, the ratio will be about 1:1. 
U.S. Patent NO: 5,676,954 (which is herein incorporated by reference) reports 
5 on the injection of genetic material, complexed with catiohic liposomes carriers, into 
mice. U.S. Patent Nos/4,897,355, 4 946,787, 5,049,386, 5,459,127, 5,589,466, 
_ 5,693,622, 5,580,859, 5,703,055, and international pubHcation NO: WO 94/9469 

(which are herein incorporated by reference) provide cationic lipids for use in 
transfecting DNA into cells and mammals: U.S. Patent Nos. 5,589,466; 5,693,622, 
10 5,580,859, 5,703,055, and international publication NO: WO 94/9469 (which are 

herein incorporated by reference) provide methods for delivering DNA-cationic lipid 
complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a 
..; retroviral particle containing RN A which comprises a : sequence enbbding u 
1 5 polypeptides 6f the invention. Retroviruses from which the retroviral plasniid Vectors 
may be derived include, but are not limited to, ^ Moloney Murine Leukemia Viriis, 
spleen necrosis virus^ Rous sarcorna Virus, Harvey Sarcoma Virus, avian leukosis 
^ virus, gibbon ape leukemia virus, human immunodeficiency virus, Myeloproliferative . 

: Sarc^ 

20 The retroviral plasniid vector is emplbyed to transduce packaging cell lines to 

form producer cell linesi Exariiples bf packaging cells which rriay be transected 
include, but are not limited to, the PE50K PA3I7, R-2, R-AMi PA12, T19-14X, VT- 
19-17-H2vRCRE, RCRIP, GP+E-86, GP+envArril2, and DAW cell ii 
in Miller; Human Gene Therapy , 1:5-14 (1990), which is incorporated herein by 

25 reference in its entirety! 'The vector may transduce the packaging cells through any 
means known in the art. Such means include, but are hot limited to, electroporation, 
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the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral 
plasmid vector may be encapsulated into a liposome, or coupled to a lipid, and then 
administered to a host 

The producer cell line generates infectious retroviral vector particles which 
5 include polynucleotide encoding polypeptides of the invention. Such retroviral vector 
particles then may be employed, to transduce eukaryotic cells, either in vitro or in 
vivo. The transduced eukaryotic ceils will express polypeptides of the invention. 

In certain other embodiments, cells are engineered, ex vivo or in viva, with } 
polynucleotides of the invention contained in an adenovirus vector. Adenovirus can 
10 be manipulated such that it encodes and expresses polypeptides of the invention, and 
at the same time is inactivated in terms of its ability to replicate in a normal lytic viral 
life cycle. Adenovirus expression is achieved without integration of the viral DNA 
into the host cell chromosome, thereby alleviating concerns about insertional 
mutagenesis^ Furthermore, adenoviruses have been used as live enteric vaccines for 
15 many years with an excellent safety profile (Sen wartzet at., Am. Rev Respirl Dis., 
109:233-238 (1974)). Finally, adenovirus mediated gene transfer has been 
demonstrated in a number of instances including transfer of alpha- I- antitrypsin and 
CFTR to the lungs of cotton rats (Rosenfeld et al.,Science , 252:431-434 (1991); " ~y 

Rosenfeld et al., Cell, 68:143-155 (1992)). Furthermore, extensive studies to attempt 
20 to establish adenovirus as a causative agent in human cancer were uniforml y negati ve 
(Green et al. Proc. Natl. Acad. Sci. USA , 76:6606 (1979)). 

Suitable adenoviral vectors useful in the present invention are described; for 
example, in Kozarsky and Wilson, Cum Opin. Genet. Devel., 3:499-503 (1993); 
Rosenfeld et al.. Cell , 68:143-155 (1992); Engelhardt et al., Human Genet. Then, 
25 4:759-769 (1993); Yang et al., Nature Genet., 7:362-369 (1994); Wilson et al.. 
Nature , 365:691-692 (1993); and U.S. Patent NO: 5,652,224, which are herein 
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incorporated by reference. For example, the adenovirus vector Ad2 is useful and can 
be grown in human 293 cells. These cells contain the El region of adenovirus and 
constitutively express Ela and Elb, which complement the defective adenoviruses by 
providing the products of the genes deleted from the vector. In addition to Ad2, other 
5 varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in the present 
invention. ; < 

Preferably, the adenoviruses used in the present invention are replication 
deficient. Replication deficient adenoviruses require the aid of a helper virus and/or 
packaging cell line to form infectious particles. The resulting virus is capable of 
10 infecting cells and can express a polynucleotide of interest which is operably linked to 
a prompter, but cannot replicate in most cells. Replication deficient adenoviruses 
may be deleted in pne or more of all or a portion of the following genes: Ela, Elb, 
E3, E4., B2a f .or^ -v.^ril '>»f w.- 

In certain -Qther embodiments^ 
15 using an adeno-associated virus (AAV).f AAVs are naturally occurring defective 
viruses. jha't requi re;:heli>er:yiruses to prpduce infectious particles (Muzyczka/Curr. 
Topics in Microbiol. Immunol., 158:97 (1992)). It is also one of the few: viruses that 
^ ) may integrate its PNA 

pairs of AAV can be packaged arid can integrate, but space for.exqgenqus DNA is 
20 limited to about 4i5 kb. ; Methods for producing and using such AAVs /are known in* 
the art r , Se«, for example, ,US V 
5,436, 146. 5,474,935, 5,478,745, and 5,589,377. 
For example^ 

include ail the sequences necessary for DNA replication, encapsidation, and host-cell 
25 integration. The polynucleotide construct containing polynucleotides of the invention 
is inserted into the AAV vector using standard cloning methods, such as those found 
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in Sambrook et ah, Molecular Cloning: A Laboratory Manual. Cold Spring Harbor 
Press (1989). The recombinant AAV vector is then transfected into packaging cells 
which are infected with a helper virus, using any standard techniques-including 
lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate helper 
5 viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 
Once the packaging cells are transfected and infected, they will produce infectious 
AAV viral particles which contain the polynucleotide construct of the invention. 
These viral particles are then used to transduce eukaryotic cells, either ex vivo or in \ j? 

vivo. The transduced cells will contain the polynucleotide construct integrated into its 

10 genome, and will express the desired gene product. 

Another method of gene therapy involves operably associating heterologous 
control regions arid endogenous polynucleotide sequences (e.g. encoding the 
polypeptide sequence of interest) via homologous recombination (see, e.g., U.S. 
Patent NO: 5,64 1 ;670, issued June 24, 1997; International Publication NO: WO 

15 96/29411, published September 26, 1996; International Publication N 

94/12650,-pubhshed August 4, 1994; Koller el al., Proc. Natl : Acad. Sci.TJSA, 

86:8932-8935 (1989); and Ztjlstra et al.. Nature, 342:435-438 (1989). This method 

. ( . 

involves the activation of a gene which is present in the target cells, but which is not ^ 

normally expressed in the cells, or is expressed at a lower level than desired. 

20 Polynucleotide constructs are made, using standard techniques known in the 

art, which contain the promoter with targeting sequences flanking the promoter. 
Suitable promoters are described herein. The targeting sequence is sufficiently 
complementary to an endogenous sequence to permit homologous recombination of 
the promoter-targeting sequence with the endogenous sequence. The targeting 

25 sequence will be sufficiently near the 5 * end of the desired endogenous 
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polynucleotide sequence so the promoter will be operably linked io the endogenous 
sequence upon homologous recombination. 

The promoter and the targeting sequences can be amplified using PCR. 
Preferably, the amplified promoter contains distinct restriction enzyme s;ites on the 5' 
5 and 3' ends. Preferably, the 3' end of the first targeting sequence contains the same 
restriction enzyme site as the 5' etidi of the aimplified promoter and the 5' end of the 
second targeting sequence contains the sarne restriction site as the 3' end of the 
'■ amplified promoter; The Amplified promoter and targeting sequences are digested 
and ligated together. - • . - y j . ,v ; 

10 The promdter-tafgetihg sequence cbristriict is delivered to the cells, either as 

naked polynucleotide, or in corijuhctidn with : agents, such as ■ 

liposomes, viral sequences, viral particles^ viruses; lipbfectibn, precipitating 
agents, etc-; described ^ in m5re detail above: TOe P pro^ can 
be delivered by ^a^ needle'injectibn, in tra ven bus Injection, 

15 topical administrat ion, 'eattiete^i'afiiSidfi; 'paificle^^cebfjiiBrs,' etc'. iflie'metholJs are 
described irt hiore detail below' " ;v - ; : 

The promotef-targetingiequerice construct is taken up By cells. Homologous 
recombination between the construct and the endogenous sequence takes place, such 
that an endogenous sequence is placed under the cbntrol of the prompter The 

20 promoter then drives the expression of the eridogehoui sequence. 

• V I The pblynuclebddes v encbdlh maybe 
administered along with other polynucleotides encoding other angiongenic proteins. 
Angiogenic' pfbteiris/iriclu^ and basic fibroblast growth 

factors VEGF-1; VEGF-2 (VEGF-C), VEGF-3 (VEGF-B), epidermal growth factor 

25 alpha and beta, ; platelet-derived r en growth 
factor, tumor necrosis factor alpha, hepatocyte growth factor, insulin like growth 
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factor, colony stimulating factor, macrophage colony stimulating factor, 
granulocyte/macrophage colony stimulating factor, and nitric oxide synthase. 

Preferably, the polynucleotide encoding a polypeptide of the invention 
contains a secretory signal sequence that facilitates secretion of the protein. 
5 Typically, the signal sequence is positioned in the coding region of the polynucleotide 
to be expressed towards .or at the 5 ' end of the coding region. The signal sequence 
may be homologous or heterologous to the polynucleotide of interest and may be 
homologous or heterologous to the cells to be transfected. Additionally, the signal 1 3 

sequence may be chemically synthesized using methods known in the art. 
10 . I ^. of -^ rt ^on of i«y of the above-described polynucleotides 

.. constru <*? ^,««t«^.»longw%..in<^.resulte in the expression of one or more 

. . t ?^M^Qi£X&&.!& BGti fa cat heter infusion, biolistic injectors, particle, 

15 depot materials, osmotic RumpsXe.g., Alza minipumps), oral or suppositorial solid 
(tablet or pill) pharmaceutical formulations, and decanting or topical applications 
during surgery. For example, direct injection of naked calcium 

phosphate-precipitated pla,srnid jnto rat liver.and rat spleen or a protein-coated -J 
plasmid into the portal vein has resulted-in gene expression of the foreign gene in the 
20 rat livers. (Kaneda et al.. Science, 243:375 (1989)). 

■A pre / pTT ^ m f hod of l 0 ? a ladministratjon is by direct.injection. Preferably, a 
r ^? mbi " an . • mo £ cu . le of the Present invention complexed with a delivery. vehicle is 
. ,:• 
Ad^mstrationofa composition locally within the area of arteries refers to injecting 
25 ,.* hc ? om *?? it jo n <^time.tere. arrfj>referably. rnijlimeters withfo arteries. . . 
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Another method of local administration is to contact a polynucleotide 
construct of the present invention in or around a surgical wound. For example, a 
patient can undergo surgery and the polynucleotide construct can be coated on the 
surface of tissue inside the wound or the construct can be injected into areas of tissue 
inside the wound. 

Therapeutic compositions useful in Systemic administration, include 
recombinant molecules of the present invention complexed to a targeted delivery 
vehicle of the present invention. Suitable delivery vehicles for use with systemic 
administration cbniprise liposomes comprising ligands for targeting the vehicle to a 
particular site/ 

Preferred methods of systemic admi ni strati on, include intravenous injection, 
aerosol; oral and percutaneous (topical) delivery, intravenous injections can be 
performed using methods standard in the art Aerosol deli very can also be performed 
using methods standard in the art (see, for example^ Stnblirig et ' aC Proc. Natl. Acad. 
Sci. USA , 189:1 1277-1 1281 (1992), which is incorporated herein by reference). Oral 
delivery can be performed by complexing a polynucleotide construct of the present 
invention to a carrier capa by digestl ve enzymes in the 

gut of jan animal. Examples s 0f such ckrnere, include plastic capsules or tablets, isuch 
as th o s e "known irithe^ 

pblynUcledtide construct of the present invehticiri with i a lipophilic reagent (£g. 7 
DMSO)Uhat is caifiabie of passing into the ^ - < 

Determining an effective amount of substance to be delivered can depend 
upon a number of factors includirigV forexatnplV'tne' chemical structure and 
biological acti vity of the siibstancef the and ^ Animal, the precise 

condition requiring treatment an^^ arid the route of admin istrati on. The 

frequency of treatments de^hds upon a huiriberof factors, such as the amount of 
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polynucleotide constructs administered per dose, as well as the health and history of 
the subject. The precise amount, number of doses, and timing of doses will be 
determined by the attending physician or veterinarian. Therapeutic compositions of 
the present invention can be administered to any animal, preferably to mammals and 
5 birds. Preferred mammals include humans, dogs, cats, mice, rats, rabbits sheep, cattle, 
horses and pigs, with humans being particularly 



Biological Asttyitfes 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention can be used in assays to test for one or more biological activities. If these 
polynucleotides and polypeptides do exhibit activity in a particular assay, it is likely 
that these molecules may be involved in the diseases associated with the biological 
activity. Thus, the polynucleotides or polypeptides, or agonists or antagonists. could 



0 



be used to treat the associated disease. 



Immune Afitfajjy, 

The polynucleotides or polypeptides, or agonists or antagonists of the present 
invention mav be useful in/treating, preventing,, and/or diagnosing diseases, disorders, 
and/or conditions of the igynune system, by activating or inhibiting the proliferation, 
differentiation, or mpbi{izatipn (chemptaxis) of immune cells. Immune cells develop 
through a process called hematopoiesis, producing myeloid (platelets, red blood Pells, 
nc . utro P h .' ,s ' a "d macrophages) and lymphoid (B and T lymphocytes) cells from 

pluripotent »m«^.m^^^f|^ immune diseases, disorders, and/or. 

conditions may be genetic, sprnatic, such as cancer or some autoimmune diseases, 

disorders.and/or conditions, acquired (e.g.. by chemotherapy or , toxins), or infectious. 

Moreover, a polynucleotides or polypeptides, or agonists or antagonists of the present 
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invention can be used as a marker or detector of a particular immune system disease 
or disorder. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may be useful in treating, preventing, and/or diagnosing diseases, disorders, 
5 and/or conditions of hematopoietic cells. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention could be iised to increase 
differentiation and proliferation of hematopoietic ^ 

cells, in an effort to treat or prevent those diseases^ disorders, and/or conditions 
associated with a decrease in certain (or many) types h 
1Q of immunologic deficiency syndromes include^ but are hot limited to: ' bibod'protein 
diseases, disorders, and/or conditioh£(e.graga^ ~ 
dysgammaglobulinemia), ataxia telangiectasia, common variable imrriimbdeficiehcy, 
Digeorge Syndrome, HIV infectidhiOT leukbcyte adhesion 

c ;defic i ency syndrome ; 1 y mphopehi a; pK agd^yte v 9^terYcidai HysfunctionV^ewre^ 
15 ; combined immuno^ :t 
mrombrcytoi^hiaybrhem^^ * ""' 

V ; ••Moreover; a polynucleotides or polypeptides,' or agonists or ahtagdmsts of the 
present in vention could also be used to modulate hemostatic (the stopping of 
bleeding); or thrombolytic activity (clot formation) For example, by increasing 
20 hemostatic or thrombolytic act'i vityi "'a 'p&ynu6l^ii6&i or poi ypeptides, or agonists' or 
antagonists of the present invention coiild'be'used tb^^at 6r prevent blood " 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor 
deficiencies); blood platelet diseases, disorders, £n^or cbri&ficW (eg! 
. thrombocytopenia), or wounds resulting from trauma, surgery, or other causes 
25 Alternativelyv a polynucleotides or poly^ptide's^or agoiiists 6r antagonists of the 

present invention that can decrease hemostatic or thrombolytic activity could be used 
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to inhibit or dissolve clotting. These molecules could be important in the treatment or 
prevention of heart attacks (infarction), strokes, or scarring. 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be useful in treating, preventing, and/or diagnosing autoimmune 
5 diseases, disorders, and/or conditions. Many autoimmune diseases, disorders, and/or 
conditions result from inappropriate recognition of self as foreign material by immune 
cells. This inappropriate recognition results in an immune response leading to the 
destruction of the host tissue. Therefore, the administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
10 J™™""? res P° ns ?- particularly the proliferation, differentiation, or chemotaxis of T- 
cells. may be an effective therapy in preventing autoimmune diseases, disorders. 
_ and/or conditions. 

:&?Wl? s . au ^j^ un P.*seases, disorder, and/Or 
tn ^^;^^^'-^?(^^^^^e^hy!^^setA invention include 1 , but 
15 are not limited to: Addison's Disease, hemolytic : anemia, antiphospholipid syndrome, 
rheumatoid arthritis, dermatitis, allergic encephalomyelitis, glomerulonephritis. 
Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis. Myasthenia Gravis, 
Neuritis, Ophthalmia, Bullous Pemphigoid. Pemphigus. Polyendocrinopathies. ; 
Purpura, Reiter's Disease, Stiff-Man Syndrome. Autoimmune Thyroiditis. Systemic 
20 ifP u s Erythematosus. Autoimmune Pulmonary. Inflammation, Guillain-Barre 

Syndrome, insulin dependent diabetes meHitis. and autoimmune inflammatory eye 
disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly 
allergic asthma) or other respiratory probjems, may also be treated, prevented, and/or 
25 diagnosed by polynucleotides or polypeptides,*, agonists, or antagonists of the 
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present invention. Moreover, these molecules can be used to treat anaphylaxis, 
hypersensitivity to an antigenic molecule, or blood group incompatibility: 

A polynucleotides or polypeptides, or agonists or antagonists of the present 
invention may also be used to treat, prevent, and/or diagnose organ rejection or graft- 
versus-host disease (GVHD). Organ rejection occurs by host immune cell destruction 
of the transplanted tissue through an immune response. Similarly, an immune 
response is also involved in GVHD, but, in this case, the foreign transplanted immune 
cells destroy the host tissues. The administration of a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention that inhibits an 
immune response; particularly the proliferation, differentiation, or chemotaxis of T- 
cells, may be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polynucleotides or 
polypeptides, or agonists or antagonists of the present invention may also be used to 
modulate inflammation/ For example, the ^'polypeptide or polynuciebtide or agonists 
or antagonist may inhibit the 'proliferation and differentiation of cells involved in an 
inflammatory response. These molecules can be used to treat, prevent, and/or 
diagnose inflammatory conditions, both chronic and acute conditions, including 
chronic prostatitis, granulomatous prostatitis arid maiacoplakia, inflammation 
associated with infection -(e.g., septic shock, sepsisV or systemic inflammatory 
resr^nse syndrome (SIRS injury, endotoxin lethality, arthritis, 

complement-mediated hyperacute rejection- nephri or chemokine induced 

lung injury, inflammatory bowel disease, Crohn's disease, or resulting from over 
production of cytokin^ 

HvperproHferative Disorders 
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A polynucleotides or polypeptides, or agonists or antagonists of the invention 
can be used to treat, prevent, and/or diagnose hyperproliferative diseases, disorders, 
and/or conditions, including neoplasms. A polynucleotides or polypeptides, or 
agonists or antagonists of the present invention may inhibit the proliferation of the 
5 disorder through direct or indirect interactions. Alternatively, a polynucleoti des or 
polypeptides, or agonists or antagonists of the present invention may proliferate other 
cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing 3 
antigenic qualities of the hyperproliferative disorder or by proliferating. 
10 differentiating, or mobilizing T-cells, hyperproliferati ve diseases, disorders, and/or 
conditions can be treated, prevented, and/or diagnosed. This immune response may 
be increased by either enhancing an existing immune response, or by initiating a new 
immune response.. Alternatively, decreasing an immune response may also be a 
method of treating. preyeming. r and/or diagnosing hyperproliferative diseases, 
1 5 disorders, and/or condi tions, such as a chemotherapeutic agent. 

Examples of hyperproliferative diseases, disorders, and/or conditions that can 
be treated, prevented, and/or diagnosed by polynucleotides or polypeptides, or 

agonists or antagonists of the present invention include, but are not limited to f\ 

neoplasms located in the: colon, abdomen, bone, breast, digestive system, liver, 
20 pancreas, peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, 

ovary, thymus, thyroid), eye, head and neck, nervous (central and peripheral), 

lymphatic system, pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferative diseases, disorders, and/or conditions can 

also be treated, prevented, and/or diagnosed by a polynucleotides or polypeptides, or 
25 agonists or antagonists of the present invention. Examples of such hyperproliferative 

diseases, disorders, and/or conditions include, but are not limited to: 
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hypergammaglobulinemia, lymphoprpliferative diseases, disorders, and/or conditions, 
. paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstrc-n's 
Macroglobulinemia, Gaucher* s Disease, histiocytosis, and any other 
hyperproliferative disease, besides neoplasia, located in an organ system listed above. 
5 One preferred embodiment utilizes polynucleotides of the present invention to 

inhibit aberrant cellular division, by gene therapy using the present invention, and/or 
protein fusions or fragments thereof. - ■ • ; < 

Thus, the present invention provides a method for treating or preventing cell 
^proliferative diseases, disorders, and/or conditions by inserting into ail abnormally 
10 proliferating cell a polynucleotide of the present invention, wherein said 
.-polynucleotide represses -said -expression;-' \ .r ; 

Another embodiment of the present invention provides a method 6f treating or 
^preventing cell^proliferative diseases; disorders; arid/or conditions in individuals 
comprising administration of one br more^active gene :copies of the ^ present invention 
• \5r< : I- :to;nan':- abnormally 'nproli ferating -cell or cells; ■ In' a ; preferred - 'embodiment, 
pdlynucleqUdes-'ib'f the present inventidnvis'l a.'DN'A ; cbhsthxc^'"'cofripnsing a 
recombinant expression vector effective in expressing DNA sequence encoding said 
■ "u? polynucleotides; In another preferred embodiment -of the present in venticin7 the DNA 
v construct ^encoding the poyniicleotides of the present invention iis inserted into cells to 
20 be treated utilizing a retrovirus, or more preferfably ah adenoviral Vector (See G J. 
Nabel, etv all, PNAS r 1999 96: 324-326, which- is hereby incorporated by-reference), 
r Invarnost preferred embodiment, the viral vector is defedi ve and^ w 

non-proliferating' cells;- only ^proliferatingirceUs: Moreover, in a preferred 
-embddi merit; rthe polynucleotides of the present invention inserted into proliferating 
25 cells: either alone, or in combination with or fused to other polynucleotides; can then 
... /be modulated via an external, stimulus (i.e. magnetic, specific small molecule, 
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chemical, or drug administration, etc.), which acts upon the promoter upstream of said 
polynucleotides to induce expression of the encoded protein product. As such the 
beneficial therapeutic affect of the present invention may be expressly_modulated (i.e. 
to increase, decrease, or inhibit expression of the present invention) based upon said 
5 external stimulus. 

Polynucleotides of the present invention may be useful in repressing 
expression of oncogenic genes or antigens. By "repressing expression of the 



degradation of the gene transcript (pre-message RNA), the inhibition of splicing, the 
10 destruction of the messenger RNA, the prevention of the post-tran station al 
modifications of the protein, the destruction of r the protein, or the inhibition of the 
normal function of the protein. . ; , 

For local administration to abnormally proliferating cells, polynucleotides of 
the present invention may be administered by any method known to those of skill in 
15 the art including, but not limited to transfection, electroporation, microinjection of 
cells, or in vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any 
other method described throughout the specification. The polynucleotide of the 
present invention may be delivered by known, gene delivery systems such as, but not ^ ■ 



limited to, retroviral vectors (Gilboa. J. Virology 44:845 (1982); Hocke, Nature 
20 320:275 (1986); Wilson, et al., Proc. Natl. Acad. Sci. U.S.A. 85:3014), vaccinia virus 
system (Chakrabarty et al., Mol. Cell Biol. 5:3403 (1985) or .other efficient DNA 
delivery systems (Yates et al., Nature 313:812 (1985)) known to those skilled in the 
art. These references are exemplary only and are hereby incorporated by reference. 
In order to specifically deliver or transfect cells which are abnormally proliferating 
25 , and spare non-dividing cells, it is preferable to utilize a retrovirus, or adenoviral (as 
described in the art and elsewhere herein) delivery system known to those of skill in 



oncogenic genes " is intended the suppression of the transcription of the gene, the 
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the art. Since host DNA replication is required for retroviral DNA to integrate and 
the retrovirus will be unable to self replicate due to the lac genes 
needed for its life cycleJ Utilizing slich a retroviral delivery system for 
polynucleotides of the preseht invention will target said gene anti ''constructs to 
5 abnormally proliferating cells arid will -spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disiease sites in internal organs, body cavities and the like by use 
of imaging devices used to guide ari injectin g needle ' di recti? ' tb : trie disease site. The 
polynucleotides of the present invention ^ at 
10 the time of surgical interventioh. r ? : . 

. By "cell proliferative disease" is meant any ^h^ or 
disorder, affecting any one of athy combination ' ; bt : "br^ktfs?'6iVifics t of body parts, 
; ; t; which Isrcharacte^^ 

groups of cells, or tissues, whether benign or malignant. ■ f '-< [ ^"* Jil!l -' Jf 'i / * ! <* u - v -' 
15 Any amount of ; the vpdlyntici eoftde^'^&f '/the T '$re & tit 1 TrVvVnti on may be 

administered as long 'as it has a biologically -TifiriTESQng efre^r oil trie proliferation of 
the treated cells. VMAifeoVef 'it "i's pbssi ble^fo' } aiirninister fnore^" than one of the 
- polynucleotide ph the prese^^ "By 
"biologically inhibiting" is Wearit «p as 
20 decreases in the rate of pio\if€tz!&6ii-''^t i ^t6^ii&\ of -ffiSHUSfls" 1 ' Trie* 1 biologically 
inhibitory dose may befteteffmried b^^ of 
the present invention dn target malignant of abnormally proliferating cell growth in 
tissue culture, tumor growfir ih^amrri^ rhetKo3Wnown 
-to pne : of ordinary skill in theTaft; ^ ^ : ; !; - v • r r- r ^: :f 0 
25 :! -The present invention is further ^directed •*o ; antibc-dy-ba^ 

. involve administering of anti-pblypepU a 
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mammalian, preferably human, patient for treating, preventing, and/or diagnosing one 
or more of the described diseases, disorders, and/or conditions. Methods for 
producing anti-polypeptides and anti-polynucleotide antibodies, polyclonal and 
monoclonal antibodies are described in detail elsewhere herein. Such antibodies may 
5 be provided in pharmaceutical^ acceptable compositions as known in the art or as 
described herein. . 

A summary of the ways, in which the antibodies of the present invention may 
be used therapeutically includes binding polynucleotides or polypeptides of the 
present invention locally or systemically in the body. or by direct cytotoxicity of the 
10 antibody, e.g. as mediated by complement (CDC) or by effector cells (ADCC). Some 

? f ^ e ? e approaches are. described. in more detail. below., ; Armed with the teachings 

; P r ?Y! d f d h ^ in v one Pforcfi.n^^kill in the art will know how to use the antibodies of 
•j l £ e >P r ^ 0n ! ^^f^R" >fe5; diagnostic;, monitoring rpr v therapeutic purposes without 
undue experimentation. ... _ t " si . _ -m««.:,j 

15 ...... fn particular, the antibodies, fragments and derivatives of the present in venu on 

are useful for treating, preventing, and/or diagnosing a subject having or developing 
ceH proliferative and/or differentiation diseases, disorders, arid/or conditions as 
described herein. Such treatment comprises administering a single or multiple doses 
of the antibody, or a fragment, derivative, or a conjugate thereof. = 
20 -;.„■ :. : Tt ] e ; antibodies of this invention may be advantageously utilized in 
^ 0 ^ b ^ n ? ti( ? n with o tf ier monoclonal or chimeric antibodies, or with lymphokines or 
hematoppietic growth factors, for example, which serve to increase the number or 
; * cti ^ ^ or -. c , e ! ,s V* Wch interact ; with the antibodies. • . 

It is preferred to use high affinity and/or potent in vivo inhibiting and/or 
25 neutralizing. antibodies against polypeptides, or polynucleotides of the present 
invention, fragments or regions thereof, for both immunoassays directed to and 
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therapy of diseases, disorders, and/or conditions related to polynucleotides or 
polypeptides, including frageriients thereof, of the present invention. Such antibodies, 
fragments, or regions, will preferably have an affinity for poJynuctedtides or 
polypeptides, including fragements thereof. Preferred binding affinities include those 
5 with a dissociation constant or Kd less than 5X10*M, 10' 6 NI, 5Xi6" 7 M, 10' 7 M, 5X10 
? M. 1(T 8 M, 5X10 9 M, Uf*MJ 5X10- |0 M, 10 ,0 M, 5X10 ll M, 10 :,I M. SXIO'W; 10 ,2 M, 
5X10 » 3 M; 10 ,3 M; 5X10 U M, i0 u M, 5X10 I5 M, and 10" I5 M. 

Moreover, polypeptides of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
10a v combination with other polypeptides directly or indirectly, as described elsewhere 
herein. In a most preferred embodiment, skid effect may be 

^achieved indirectly, for example; through the ihHibitibn of 'hemitdpbietic;* tumor 
specific cells; such as tumor-associate™ Jdsi^h IB , et aK J Natl 

iGancer Inst, 90(2 648^53 '(1998); wtite^^ 
15 - - Antibodies directed 'to pol ypeptideS or j^ynUci^h^ of the present iriveiniion may 
also result in inh^^ a j 
Cancer Metastasis Revi 1 7(2): 155^6 11(1^ incorporated by 

, r j ^reference)). /v - ■ A-;.:;. <r. iHirw-.wt* ■• > ■ . '" 

- m : Polypeptides, including protein fusions of the jpreserit invention^ or fragments 
20 thereof ^may be useful in inhibit^ cblls of li^ue^^rbugK the induction 

vdf iapoptosis; Said polypeptides triiy &ct either directly,* or' indirectly tb induce 

apoptosis of proliferative cells and tissues, for example in the activation of a death- 
- rdpm^n-reeeptor, such as tiOT 

-TNF-receptor-relateid r apoptbsis^mediated Jjrbtein (TR AMP) ariB TMF-rei ated 
25 apoptosis-inducing ligand (TRAIL) receptor-1 and -2 (S& 'Sbhbla^^sthoff'K^Wal., 

Eur J Biochem, 254(3):439-59 (1998), which is hereby incorporated by reference). 



(C) 2003 Copyright Derwent Information 



WO 00/35937 



PCT/US99/29950 



248 



Moreover, in another preferred embodiment of the present invention, said 
polypeptides may induce apoptosis through other mechanisms, such as in the 
activation of other proteins which will activate apoptosis, or through stimulating the 
expression of said proteins, either alone or in combination with small molecule drugs 
5 or adjuviants, such as apoptonin, galectins, thiqredoxins, antiinflammatory proteins 
(See for example, Mutat Res 400(l-2):447-55 (1998), Med Hypotheses.50(5):423-33 
(1998), Chem Biol Interact. Apr 24;1 11-1 12:23-34 (1998), J Mol Med.76(6):402-12 
(1998), Int J Tissue React;20(l):3-15 (1998), which are all hereby incorporated by '3 
reference). 

10 Polypeptides, including protein fusions to, or fragments thereof, of the present 

. invention are ^? cfl ??J n .JA h *^!: n S i t ^.:P? tastosis of proliferative cells or tissues. 
Inhibition may occur as a direct result ^ administering polypeptides, or antibodies 
directed to said pqiypeptides^s described els^were herein, orJndirectly ,^uch as 
activating , the expression to inhibit metastasis, for example alpha 4 

15 j"^nn s , (See :V^e- Curr Top Microbiol Immunol 1998;231:125-41, which is hereby 
incorporated by reference)., Such thereapeuHc affects of the present invention may be 
achieved either alone, or in combination with small molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering / "J 

compositions contaming the; polypeptides of the invention (e.g., compositions 
20 containing polypeptides or polypeptide antibodes associated -with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs) to targeted cells 
expressing the polypeptide of the present invention. Polypeptides or polypeptide 
antibodes of .tlje jn vc : ntion ^max^be, associated . with with heterologous polypeptides, 
heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, ionic 
25 and/or covalent interactions. . , . 
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Polypeptides, protein fusions to, or fragments thereof, of the present invention are 
useful in enhancing the immunogenic! ty and/or antigenicity of proliferating cells or 
tissues, either directly - such as would occur if the polypeptides "of the -present 
invention -vaccinated' the immune response to respond to proliferative antigens and 
5, immunogens, or indirectly; such as in activating the expression of proteins known to 
enhance the immune response (e:g. chemokihes), to said antigens and immunogens. 

Cardiovascular Disorders 

Polynucleotides or polypeptides^ or agonists or kntagdnists of the invention 
10.:.; , may be used to treat, prevent; and/or diagnose cardiovascular dikeases^ disorders; 
and/or conditions, including peripheral artei^ dise^ 

y : y ,\ : y, v<\Gardioyaiu:u^ 

■ j : ^^bnprmalities;;^uch/ as arterib^arterial ^fistular j artenoveh^uis f iStulaf ^rebral 
,. K70 >meripvjenous/ malfcrniations, Congenital ^hela^ anc j 
1 ?. ; h • ^cifnitar > SyndrdnW ' CongenUah heart^deTe^ C or ? : 
triatriatum, coronary vessel anoriiaiHesV-c^ 
^ Arteriosus, Ebstein's anomaly, Cisenmeriger syndrome, 

d^iiSle'outlet^right 

v I « yentricle, tricuspid atresia, persistent triincus ^rtiBnbsus,' and' heiitf septal °defeM!^such 
20, ; ^»as aqrjtop^ta^ 

Syndrome, trilogy of Fallot, ventricular heaitsepltai^e^ts: r ; hl cwoMtps&ti 
■/•■\,5;::^s!---::Carcli-0yaacular diseases^ disordersv a^d/b^ heart 
disease, such: as -arrhythmias^ 
l^utp^cardiac. tamponade 
25 r^arrest^ 

cardiac edema, heart hypertrophy, congestive ^ cardiomyopathy/ left ventricular 
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hypertrophy, right ventricular hypertrophy, postinfarction heart rupture, ventricular 
septa! rupture, heart valve diseases, myocardial diseases, myocardial ischemia, 
pericardial, effusion, pericarditis (including constrictive and tuberculous), 
pneumopericardium, postpericardiotomy syndrome, pulmonary heart disease, 
5 rheumatic heart disease, ventricular dysfunction, hyperemia, cardiovascular 
pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include sinus arrhythmia,, atrial fibrillation, atria! flutter, 
bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
10 block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim- 
type .pre-excitation syndrome f Wolff-Parkinson-White syndrome, sick- sinus 
, ^ fibrillation. Tachycardias include 

..PWxysmal tachycardia V: supraventricular tachycardia, accelerated idioventricular 
r, n $y$W* ^£|P:^P:K| cul ST^odal reentry,tachycardia T ectopic atrial techycardiai-ectopic 
15 , ^ c y\?^)-^^ ar M\^ .;.?inpatrial;,no4a! ; reentry tachycardia, sinus tachycardia. 
Torsades de Pointes, and ventricular tachycardia. r: • 

> val y* # scas P ^hide aortic valve insufficiency, aortic valve stenosis, 

:,r h *J&RP^!H% valye: prolapse, mitral valve prolapse, tricuspid valve prolapse, 

20 - valve. .stenosis,-, .tricuspid ..atresia, tricuspid valve 

insufficiency, and tricuspid val ve stenosis. 

:My p ?* r * 1 * 1 diseases include alcoholic cardiomyopathy, congestive 

aortic subvalvular stenosis, 
.cardiomyopathy, Chagas cardiomyopathy, 
25 : .WdQmypcairffel .fibrosis.: Keams Syndrome, myocardial 

rcperfusion injury ? and myocarditis. 
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Myocardial ischemias include coronary disease; such as angina pectoris, 
coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, coronary 
vasospasm, myocardial infarction and myocardial stunning. - 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
5 angiodysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, 
KJippel-Trenaunay- Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, 
aortic diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome^ arterial occlusive 
diseases, arteritis, enarteritis, polyarteritis nodosa, cerebrovascular diseases, disorders, 
and/or conditions, diabetic angiopathies; diabetic re^^ 
10 erythromelalgia, hemorrhoids, hepatic verio-occlukive disease, hypertension, 
hypotension, ischemia, peripheral vkscular diseases, phlebitis, pulmonary veno- 
occlusi ve disease, Raynaud's disease, CREST isyndrome, ircU vein bcclusion, 
Scimitar syndrome, suf^d^Vena^cava s^dfbme,* telari'giectaki^ 'atacialelangiectasia, 
^hereditary hemort^ VOTCTCelerV^icbie Veins? varicose ulcer, 

15 vasculitis, and venouis insufficiency. l : " -* --w^-n^ r -*y -'-•■•-<■ > 

^ Aneurysims include dissecting aneur>^^ infected 
aneurysms, ruptured aneurysms, aortic aneurysms, cerebrai aneurysrns^ coronary 
aneurysms, heart aneurysms, and iliac aneurysms. " 
i Arterial occlusive di^ases iritf ita^ 
20 j carotid stenosis, fibromuscular dysplasias? mesenteric ^v^ 
disease, renal artery obstriicti oh, retinal arte 

obliterans. \. . ■ - '"'v,:-: ■•: s;--. ■■■■ ; ■■••*-:'- 

, Cerebrovascular diseases, disorders, an^ 
.diseases, :cerebral.amyloid angiopathy,; cerebrar cerebral 
25 arteriosclerosis, cerebral arteriovenous malformatiori, cerebraj^irtWry diseases, 
cerebral embolism and thrombosis, carotid artery thrombosis, sinus thrombosis, 
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Wallenberg's syndrome, cerebral hemorrhage, epidural hematoma, subdural 
hematoma, subaraxhnoid hemorrhage, cerebral infarction, cerebral ischemia 
(including transient), subclavian steal syndrome, periventricular leukomalacia. 
vascular headache, cluster headache, migraine, and vertebrobasilar insufficiency. 
5 Embolisms include air embolisms, amniotic fluid embolisms, cholesterol 

embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include coronary thrombosis, hepatic vein 
thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 
10 Ischemia includes cerebral ischemia, ischemic colitis, compartment 

.. syndromes, anterior compartment syndrome, myocardial ischemia, reperfusion 
injuries, and peripheral limb ischemia. Vasculitis includes aortitis, arteritis, Behcet's 
.; S ^ d ™ m ^ C hur B-Strauss Syndrome,, mucocutaneous lymph node syndrome, 
thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch purpura, 
15 allergic cutaneous vasculitis, and Wegener's granulomatosis; 

Polynucleotides or polypeptides. ; or agonists or antagonists of the invention, 
are especially effective for the treatment of critical limb-ischemia and coronary 
disease. 

.. Polypeptides may be administered using any method known in the art. 
20 including, but not limited to, .direct needle. injection at the delivery site, intravenous 
.•. ; w n SH- n, -' t0 P ical administrati Pn. catheter infusion, biolistic injectors, particle 
accelerators, gelfoam sponge depots, other commercially available depot materials, 
osmotic pumps, oral or suppositprial solid pharmaceutical formulations, decanting or 
topical applications during surgery, aerosol delivery. Such methods are known in the 
25 art. Polypeptides of the invention may be administered as part of a Tlierapeutic, 
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described in more detail below. Methods of delivering polynucleotides of the 
invention are described in more detail herein. 

Anti-Angiogenesls Activity 
5 . The naturally occurring balance between endogenous stimulators and 

inhibitors of angiogenesis ; is one in which inhibitory influences predominate. 
Rastinejad et al. 9 . Cell 56:345-355 (1989). In those rare instances in which 
neovascularization occurs under normal physiological conditions, such as wound 
healing, organ regeneration, embryonic development, and female reproductive 

10 processes, angiogenesis is stringently regulated and spatially and temporally 
delimited. Under conditions of pathological angiogenesis such as that characterizing 
solid tumor growth; these regulatory; cpntrpls faiL Unregulated angiogenesis becomes 
pathologic and ^sustains . progression of many neoplastic - and non-neoplastic -diseases. 
A number of serious d abnormal neovascularization 

15 including solid tumor growth and metastases, arthritis, -so me types of eye diseases/ 
disorders, and/or conditions, and psoriasis. See, e g;, reviews: by Moses it at, 
Biotech. 9:630r634 (1991 ); Folkman et aL, M EnglrJi Med.; 33 J: 1 757- 1 763 ( 1995); 
. " ; . Auerbach; er al. t J. Miprpvqsc. Res, 2?:401r41 1 (1985); Folkman, Advances in 
Cancer Research, eds v Klein and Weinhouse, Academic Press; New York, ppi 175- 

20 , .203(1985); fate,; Am. X' Opr^ifma/. W:^i5-743([982); and Folkman « a/;, ; Science 
221:1 19r725 (1983). In a number' of ^ pathplogjcal 'Conditions, 'the prPceis of 
angiogenesis contributes to the disease state. For example; significant data have 
accumulated -:which,suggest .tha^-the^grpwth pf : solid tumors is dependent on 
angiogenesis. Folkman and Klagsbrun* Science- 235:442-441 (19&1). 

25 The present invention provides for treatment of diseases; disorders, and/or 

conditions associated with, -neovascularization by administration of the 
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polynucleotides and/or polypeptides of the invention, as well as agonists or 
antagonists of the present invention. Malignant and metastatic conditions which can 
be treated with the polynucleotides and polypeptides, or agonists or antagonists of the 
invention include, but are not limited to. malignancies, solid tumors, and cancers 
5 described herein and otherwise known in the art (for a review of such disorders, see 
Fishman ei aL, Medicine, 2d Ed.. J. B. Lippincott Co.. Philadelphia (1985)).Thus. the 
present invention provides a method of treating, preventing, and/or diagnosing an 
angiogenesis-related disease and/or disorder, comprising administering to an 
individual in,need thereof a therapeutically effective amount of a polynucleotide. 
10 polypeptide, antagonist and/or agonist of the invention. For example. 
. polynucleotides, polypeptides, antagonists arid/or agonists may be utilized in a variety 
, , of additional jmethods in order to therapeutically treator prevent a cancer or tumor, 
dancers which may ibe-treated, prevented, ahd/dr diagnosed with polynucleotides, 
. ; . polypeptides, antagonists and/or agonists include, but are riot limited to sblid tumors, 
15 including prostate, lung, breast, ovarian ■ stomach, pancreas, larynxi esophagus, testes; 
liver, parotid, biliary tract, -colon, rectum; cervix, uterus, endometrium; kidney, 
bladder, thyroid cancer; primary tumors and metastases; melanomas; glioblastoma; 
^Kaposi's sarcoma; leiomyosarcoma; rion- small cell lung cancer; colorectal 'cancer; 
advanced malignancies;, and blood born tumors such as leukemi as. For example, 
20 polynucleotides, polypeptides, antagonists arid/or agonists may be delivered topically, 
in order to treat or prevent cancers such as skin cancer, head and neck tumors, breast 
tumors, and Kaposi's sarcoma. 

. -Within ryet other aspects;' polynucleotides, polypeptides, antagonists ahd/or 
agonists may be utilized to treat superficial forms of bladder cancer by, for example, 
25 intravesical administration. Polynucleotides; polypeptides, antagonists ahd/or agonists 
may be delivered directly into the tumor, or near the tumor site, via injection or a 
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' catheter. Of course, as the artisan of ordinary skill will appreciate, the appropriate 
mode, of administration will vary according to the cancer to be treated. Other modes 
of delivery are discussed herein. : ^ 

Polynucleotides, polypeptides, antagonists and/or agbnists may be useful in 
5 treating, preventing, and/or diagnosing other diseases, disorders, and/or conditions, 
besides cancers, which involve angiogenesis. These diseases, disorders^ and/or 
conditions include, but are not limited to: benign tumors, for example hemangiomas, 
acoustic neuromas, neurofibrbmais, trachomas; arid pybgenic granulomas; 
artheroscleric plaques; ocular angiogenic diseases, for example, diabetic retinopathy, 
10 retinopathy of prematurity, macular degeheratibri, cbrheail graft rejectibri, neb vascular 
: glau retinoblastoma: : uvletis ''ind' 1 Pterygia 



..(abnormal blood vessel growth) of the eye; 'rheumatbid'^aVm^finsii psoriasis; delayed 
-wound: healing; endometriosis; vasculbgehesi^ scars 
r ; r: (kielpids); nonunion fractures; scle 
15 . :angiogen6sis; : coronary collaterals; cerebrar collaterals^ 

ischemic limb angiogenesis; ^sief-Webfef'^yndrbmeV plaqiff nVov^scularikktion; 
telangiectasia; hemophiliac jbints;/angidfi dysplasia; wound 

granulation;: Crohn's disease; and amerosclerosis: r; ": n : - = Y ' ; ~ h ^' : - 

- • For example, within one aspect of the present 1 invention methods are provided 
20 , for treating, preventing, and/or diag^ jand kKibicis^comptising 

the step of administering a polynucleotide, polypeptide, antagoni of 

» . . • . • .. . • ' ... ■/ -.- rt ,n. 

' Z-the invention to a.hyijertrdphic.scaror^ke'loid.'' 

s v ■ v : Within one embodiment of the present 5 invention polynucleotides, 
u pplypeptidesv antagonists and/or agonists are directly injected into a hypertrophic J scar 
25 :> ;or v keloidv in order to prevent the progression rof m^se lesibhsv This therapy is of 
. , particular value in the prophylactic treatment of conditions which are known tb'result 



! 
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in the development of hypertrophic scars and keloids (e.g., bums), and is preferably 
initiated after the proliferative phase has had time to progress (approximately 14 days 
after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating, preventing, and/or 
5 diagnosing neovascular diseases of the eye, including for example, corneal 
neovascularization, neovascular glaucoma, proliferative diabetic retinopathy, 
retrolental fibroplasia and macular degeneration. 

Moreover. Ocular diseases, disorders, and/or conditions associated with 3 
neovascularization which can be treated, prevented, and/or diagnosed with the 
10 polynucleotides and polypeptides of the present invention (including agonists and/or 
.antagonists) include, but are not limited to: neovascular glaucoma, diabetic 
, retinopathy, reunoblastotna, retrolental fibroplasia, uveitis, retinopathy of prematurity 
. .. ;, l&3^a*^S8t#W.R:,«? n ^. •.•neovascularization, .• as; -well.- as other eye 
. o infl^mato : ry T diseases, ocujar tumors and diseases associated with choroidal or iris 
15 neovascularization. See, e.g.. reviews by Waltman et al.. Am. J. Ophthal. 55:704-710 
(' 978) a nd Gartner et al., Surv. Ophthal, 22:291 -312 (1978). 

one aspect of the present invention methods are provided for 
treating or preventing neovascular ..diseases of the eye such as corneal ■ 
...•.••^^'^^^.•WHffing corneal graft neovascularization), comprising the step 
*° •,: °J ^P»!r«st«ing_ to a patient a therapeutically effective amount of a compound (as 
. < , #^? b(5 £ ab ?.y e) !5P $P c P rn f a > such that the formation of blood vessels is inhibited. 
Briefly, the cornea is a tissue which normally lacks blood vessels. In certain' 
pathojogjcal, conditions ; however, capillaries may extend into the cornea from the 
.ReHgorne^I vascular plexus of the limbus; When the cornea becomes vascularized, it 
5 .^J^!^ tb V^.f e t^^^.*^^ in the patient's visual acuity. Visual loss 
may become complete if the cornea completely opacitates. A wide variety of 
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diseases, disorders, and/or conditions can result in corneal neovascularization, 
including for example, corneal infections (e.g.* trachoma, herpes simplex keratitis, 
leishmaniasis and onchocerciasis), immunological processes (e.g., graft rejection and 
Stevens-Johnson's syndrome), alkali bums, trauma, inflammation (of any cause), 
5 toxic and nutritional deficiency states, and as a complication of wearing contact 
lenses: 

_ Within particularly preferred embodiments of the invention, may be prepared 

for topical administration in saline (combined with any of the preservatives and 
antimicrobial agents commonly .used in ocular preparations), and administered in 
10 eyedrop form^ The solution or suspension may be prepared in its pure form and 
administered several times daily. Alternatively, ami -angiogenic compositions, 
prepared as described above, may also be administered directly to the cornea. Within 
preferred embodiments, the and-angiogeriic composition is prepared with a muco- 
adhesive ■ polymer which ; tt the anti- 

15 angiogenic factors of ^ anti- angiogenic utilized as an adjunct to 

conventional steroid (HefapyV 'Topical therapy 'may also be useful prophylactically in 
corneal lesions which are known to have a high probability of inducing an angiogenic 
V J. response (such as chemicar burns). In these instances the treatment, likely in 

combination I with steroids; may be instituted immedi 
20 complications, - , , . ^ 

! \Wiitiirt otHerembodiments/trie compounds described above may be injected 
directly into the corneal stroma by an ophthalmologist under microscopic guidance. 
• Thci preferred site bf injection rh^y vWy with the morphology of the individual lesion, 
but the goal of the administration would be to plate the composition at the advancing 
25 - front of the vasculature (i:e., interspersed between the blood vessels and the normal 
cornea). In most casesthis would involve peri limbic corneal injection to "protect" the 
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cornea from the advancing Wood vessels. This method may also be utilized shortly 
after a corneal insult in order to prophy tactically prevent corneal neovascularization. 
In this situation the material could be injected in the perilimbic comea interspersed 
between the corneal lesion and its undesired potential limbic blood supply. Such 
5 methods may also be utilized in a similar fashion to prevent capillary invasion of 
transplanted corneas. In a sustained-release form injections might only be required 2- 
3 times per year. A steroid could also be added to the injection solution to reduce 
inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for 
10 treating or preventing neovascular glaucoma, comprising the step of administering to 
a patient a therapeutically effective amount of a polynucleotide, polypeptide, 
antagonist and/or agonist to the eye, suph that the formation of blood vessels is 
inhibited. In one embodiment, the compound may be administered topically to the 
e yf In order to treat or prevent early forms of neoy^scular glaucoma. Within other 
15 embodiments, the compound may be implanted by injection into the region of the 
anterior chamber angle. Within other embodiments, the compound may also be 
placed in any location such that the compound is continuously released into the 
aqueous humor. Within another aspect of the present invention, methods are provided 
for treating or preventing proliferative diabetic retinopathy, comprising the step of 
20 administering to a patient a therapeutically effective amount of a polynucleotide, 
polypeptide, antagonist and/or agonist to the eyes, such that the fprmation of blood 
vessels is inhibited. 

Within particularly preferred embodiments of the in vention, proliferative 
diabetic retinopathy may be treated by injection into the aqueous humor, or the 
25 vitreous, in order to increase the local concentration of the polynucleotide, 
polypeptide, antagonist and/or agonist in the retina. Preferably, this treatment should 
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be initiated prior to the acquisition of severe disease requiring phbtocoagu I ati on. 
. ? Within another aspect of the present invention, methods are provided for 
treating of preventing retrolehtal fibroplasia, comprising the step of administering to a 
patient a therapeutically effective amount of a polynucleotide, polypeptide, antagonist 
5 and/or agonist to the eye, such that the formation of blood vessels is inhibited. The 
** compound may be administered topically, via intra vitreous injection and/or via 
intraocular implants. V 

Additionally, diseases, disorders, arid/or conditions which can be treated, 
prevented, arid/or diagnosed with the polynucleotides, polypeptides, agonists and/or 
10 agonists include, but are not limited to, hemangioma, arthritis, psoriasis, 
- angiofibroma, atherosclerotic plaques, delayed wound healing, granulations, 
hemophilic joints, hypertrophic scars, nonunion fractures, Osier-Weber syndrome, 
; 'pyogenic girariu Ionia, 1 scleroderma, trachoma, arid vascul if adhesion s . 

w ? - ■ "Moreover? diseases;^^^^ which can be 

15 treated, prevented, and/or diagnosed with the the polynucleotides/ ^'polypeptides^ 
' -agbhists and/of ^ to* 'soli d~tumors, blood born 

: - ::T tuniors"sucK ; 'as leukemias, tiirhor 'metastasis, -Kaposi V' sarcoma, benign tumors, for 
' ' example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
'granulomas, rhbumatoid arthritis, psoriasis, ocular angiogenic diseases, for example, 
20 ^'-diabetic ?i rc^ Hegeneratibn corneal- graft 

' ■ rejection; neo vascular gla\^rha, retrbleritaT fibrb^ retinooiastoma, and 

uvietis, delayed wound healing! endometriosis, vascluogenesis', granulations, 
'*ft3^r^pKi^ 1 ^aii ^keloids), 1 hbii union fractures, scleroderma, trachoma, vascular 
• adhesions, myocardial angiogenesis, coronary collaterals, cerebral collaterals, 
25 - r arteriovenous 1^ iimb'angi^ 

plaque neovascularization; telangiectasia, hemophiliac joints, angiofibroma 
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fibromuscular dysplasia, wound granulation, Crohn> disease, atherosclerosis, birth 
control agent by preventing vascularization required for embryo implantation 
controlling menstruation, diseases that have angiogenesis as a pathologic consequence 
such as cat scratch disease (Rocheie minalia quintosa), ulcers (Helicobacter pylori), 
5 Bartonellosis and bacillary angiomatosis. 

In one aspect of the birth control ipethod, an amount of the compound 
sufficient to block embryo implantation is administered before or after intercourse and 
^. -. 8 .T 18 ^ 1 '^ 1 ? 1 ^ " ^^rv , ?¥:-H , ?^? <1 ' thus ,P r °viding an effective method of birth control, 
possibly a -morning after" method. Polynucleotides^ polypeptides, agonists and/or 
* *? onists m *y a,so be "frd in controlling menstruation or administered as either a 

,:.j?^^? ca !.;l*XW...f!M l l5 l .?r. ; f9r.P«ntone^I implantatioa in the treatment of 
endometriosis. 

Polynucleotides, polypeptides, agonists, .and/or . agonists of, the present 

*frJ"^V^ i "to . ^surgica^, futures . in^ order to: prevent stitch 

granulomas. 

. Polynucleotides, polypeptides, agonists and/pr agonists may be utilized in a 

^!^ V ?? ety of -surgical procedures. For ex amp je, within one aspect of the present 
^ C ^? n * P^ UI ? n ?t^?« f? m P f ^fpr example, a spray or film) ^ be utilized 
r :*™o> Sk?g5Bf . W^&P**?*} 0 ' remoyai^of^ a.. ; tuni<>r. in order to isolate. ru>rrnal 
?^«^.ng Jf Mssues from malignant tissue, and/pr tp prevent the spread of disease to: 
*™™*P g . ti "-V^V^f*^ 9f^er aspects of the present invention, compositions (e.g., 
* n ;f h ? ?S™ of a spr^y) rnay be deli vered via endoscopic procedures in order to coal 

: rSSHHrS^H?^* - 1^ 4 *!? other aspects of the 

Resent invention, surgical meshes which have been coated with ami- angiogenic 

.5^ t ^siuons o^he presejit invention rnay be utilized in any procedure wherein a 
surgical mesh might be utilized. For example, within one embodiment of the 
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invention a surgical mesh laden with an anti-angiogenic composition may be utilized 
during abdominal cancer resection surgery (e.g., subsequent to colon resection) in 
order tb provide support to the structure, and to release an amount of the anti- 
angiogenic factor. 

5 Within further aspects of the present invention, methods are provided for 

treating tumor excision sites, comprising administering a polynucleotide, polypeptide, 
agonist and/or agonist to the resection margins of a tumor subsequent to excision, 
such that the local recurrence of cancer and the formation of new blood vessels at the 
site is inhibited. Within one embodiment of the invention, / the anti-angiogenic 
10 compound is administered directly to the tumor excision site (e.g., applied by 
swabbing, brushing or otherwise coating the. resection margins of the tumor with the 
anti-angiogenic compound). Alternatively, the anti-ahgidgehic compounds may be 
. incorporated intb knowh surgical pastes prior to aditiinistraUdh. Within particularly 
. . preferred embodiments of the invention, the anti-angiogenic compounds are applied 
15 after hepatic resections for malignancy , arid after rieW 

Within one- aspect of the. present inventionT polynuclMtide^ 
agonists and/or agonists may be administeredCto the resection margin of a wide 
: yariety ; o For 
, example; within one\ embodiment of the in ventioh, anti-ahgibgeritc compdiiifids may 
20 be administered to the site of a neurological tumor subsequent to excision, such that 
the formation of hew blood vessels at the site are inhibited: 

■ The polynucleotides, polypeptides, agonists and/or agonists of the present 
invention may also be: administered along with other briti-angiogeriic factors. 
Representative examples of other anti-angiogenic factors include: Anti-Invasive 
25 Factor, retinoic acid and derivatives thereof, pad itaxel, Suramin, Tissue Inhibitor of 
Metalloproteinase-i, Tissue Inhibitor of Metal loproteinase-2, Plasminogen Activator 
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Inhibitor-1, Plasminogen Activator Inhibitor-2, and various forms of the lighter M d 
group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, 
molybdenum, tungsten, titanium, niobium, and tantalum species. Such transition 
metal species may form transition metal complexes. Suitable complexes of the 
above-mentioned transition metal species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium 
complexes such as vanadate and vanadyl complexes. Suitable vanadate complexes O 
include metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
compjexes include, for example, ..vanadyl acetylacetonate and vanadyl sulfate 
including vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include 
,9*9 completes. Suitable; oxo tungsten complexes include tungstate and tungsten 
oxide complexes. Suitable tungstate complexes include ammonium tungstate, 
calcium tungstate, sodium tungstate dihydrate - and tungstic acid. Suitable tungsten 
oxides include tungsten (IV) oxide and tungsten (VI) oxide. Suitable oxo 
molybdenum complexes include molybdate, molybdenum oxide, and molybdenyl • ) 

complexes. Suitable molybdate complexes include ammonium molybdate and its 
hydrates, sodium molybdate and its hydrates, and potassium molybdate and its 
hydrates. Suitable molybdenum oxides include molybdenum (VI) oxide, molybdenum 
(VI) oxide, and molybdic acid. Suitable molybdenyl complexes include, for example, 
molybdenyl acetylacetonate. Other suitable tungsten and molybdenum complexes 
include hydroxo derivatives derived from, for example, glycerol, tartaric acid, and 



25 



sugars. 



(C) 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCT/US99/29950 

263 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
: protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), 
(Murata et al:. Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peplidoglycan 
5 Complex (SP- PG) (the function of this compound may be enhanced by the presence 
of steroids such as estrogen; and tamoxifen citrate); Staurosporine; modulators of 
majtrix metabolism, including for example, proline analogs, cishydrbxyproliiiev dJL- 
3,4-dehydrpprpline, Thiaproline, ialpha,alphardipyridylv aminopropibnitri le Tuniarate; 
: 4-propyl-5-(4-pyridinyl)-2(3H)HDxazolone; Methotrexate; Mitoxantrone; Heparin; 
10 Interferons; 2 Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bib: Chem. 
_ 261: 17321 ,-1 7326, 1992); jChymostaUn (Tomkinson et al., Biochem J. 286:475-480, 
1992); Cyclodextrin Tetradecasulfate; Eponernycin; Camptothecin; Fumagillin 
(Ingber , et ^ Nature 348: 555^557, ? ; 1990); Gold Sodium ThipWialate ( M GST W ; 
Mateubara and Ziff, : J^iain, t lnvesW 79:1440^1446^987);* ariticollageihase^serum; 
15 al|)ha2-antiplasmin XHolmw et ; aL, Biol. Chem. -262(4)::l:659-l ; 664^rf987);"' 
, Bisantrene (National (pancer Institute); Lobenzarit;^^ 
chloroanthrpnilic acid.disodium or "CCA"; Takeuchi -et al , Agents Actions- 36:3 12- 
316, 1992); r Thalidomide^ 

and metal loprotemase inhibitors such as BB94. r •• ' v 

20 .- v;.;..... tt ..i > v . : /. ;c ,v<> v.---;/;'- ■■■■ -: },: "■ y^- v...-;>^" 

Diseases at the Cellular Level =: : *-:^iT 7 ' *•• '' ; 

; . .Diseases .associated - with: increased cell-survival or the inhibition 6f apoptosis . 
that could be treated, prevented, and/or diagnosed by the polynucleotides or 
^lypeptides and/or antagonists or agonists of the invention, include cancers (such ks 
25 follicular lymphomas, carcinomas with p53 ^mutations, and hormbne-depeniient 
tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic cancer, 
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melanoma, retinoblastoma, glioblastoma, lung cancer; intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast 
cancer, prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune diseases, 
5 .disorders, and/or conditions (such as. multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease; Crohn's disease, 
polymyositis, systemic lupus erythematosus and immune-related glomerulonephritis 
and rheumatoid arthritis) and viral infections (such as herpes viruses, pox viruses and 
adenoviruses), inflammation,- graft v. host disease, acute graft rejection, anil chronic 
10 graft rejection. In preferred embodiments, the polynucleotides or polypeptides, and/or 
agonists or antagonists.oLthe invention are used to inhibit growth, progression, and/or 
, metasts of cancers, in particular those listed above. 
■j , Additional diseases or conditions associated with increased cell survival that 
could be treated, prevented or diagnosed by the polynucleotides or polypeptides, or 
15 agonists or antagonists of the invention, include, but arb hot limiied to. .'progression/ 
and/pr .metastases of malignancies and related disorders such as leukemia (deluding 
acute leukemias. (e.g., acute lymphocytic leukemia, acute myelocytic leukemia 
..(influding myeloblastic, ipromyelocytic, myelomohbcytic. monocytic, and \ ) 

erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) 
20 leukemia and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e g./ 
Hodgkin's disease and non-Hodgkin's disease), multiple myeloma. Waldenstrom's 
macroglobulinemia. heavy -chain disease, and solid tumors including, but not limited 
to,,sarcomas and carcinomas -such as fibrosarcoma, myxosarcoma; liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma; angiosarcoma, endotheliosarcoma. 
25 lymphangiosarcoma. lymphangioendotheliosarcorha, synovioma, mesothelioma/'" 
Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic 
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cancer, breast cancer, ovarian cancer, prostate cancer, ^ s^aambus ceil carcinoma, basal 
• cell carcinoma, adenocarcinoma, sweat gland c'arcinbhiC : '^aceous 'gland carcinoma, 
papillary carcinoma, papillary -adenocarcinomas; cystadenocarc 
carcinoma, bronchogenic -carcinoma;' renal cell ' c^m6m£ % %bpiiom^ bile duct 
5 carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, 
;. t . cervical cancer, testicular tumor, lung carcinoma, : small cell lung carcirionia; bladder 
; carcinoma;, epithelial carcindmal -gliom 
craniopharyngioma, ependymoma; pinealbmai Keiriangibblas 
oligodendroglioma, menangipma,-melahbma^ 
1Q ■ .Diseas.es • assoc iated with -increased* apoptosis that could be : ^e : at6ct :t pte'vented^ 

: and/p^ anS/bf 'agonists or 

. • u ; r antagonists of the in yen tiori,b include AIDS; Yieurodegenefati ^di^ea3e^l disorders, 
: ,, ■ t ^.and/or^cpnditjorts-Xsuch^as.' Alzheimeys disease; 'PaMcinsbtiV f disdaseV Amyotrophic 
b lateral sQlerosi^->Retinitis-jpigifient6s^, Cerebellar di^&i£Mti6H-ih&^ni'\^or or 
15 ; . prior ^ ai, 
. , { , -,,mu Jtiple, scler Psis< ^Sjogren* s; syh^ 

Behcet's disease, Crohn's disease, polymyositis, systemic lupus erythematosus and 
= . iiiimunerreJate^ glpmer^ 

.,- syndromes (such?as^aplastic;anefrii^graft Vt-^ds^di&gse^is^ as 
20.,., that caused 
,. : hepati^ 

i ,and liver cancer); toxirwriduced liver dise^ 
, : shockr, cachexia and anorexia ^ - ■ .***iv . -I'-a ^tt^ r '~ 

, ■ r ...... ,; , .., i t,.:,».(r.t •.--.>-.-; - -\ .'"»r::> •■*:'>'■. *:-/0':"H ' 

' ' ii >."5 ''»•"••• "•- .»''-*■-' * l ■ • - 5 " ; " "' - ". '* 4 • 



(C) 20.03 Copyright Derwent Information Ltd. 



C, 



WO 00/35937 PCT/US99/29950 

266 

Wound Healing and Epithelial Cell Pmiifprat^n 

In accordance with yet a further aspect of the present invention, there is 
provided a process for utilizing the polynucleotides or polypeptides, and/or agonists 
or antagonists of the invention, for therapeutic purposes, for example, to stimulate 
5 epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, 
, ™ d }°, stimulate hair follicle production and healing of dermal wounds. 
Polynucleotides or polypeptides, as well as agonists or antagonists of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, 
excisional wounds, deep wounds involving damage of the dermis and epidermis, eye 
10 tissue wounds, dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal 
-, u,c «re. cubjtus ulcers, arterial ulcers, venous stasis ulcers, bums resulting from heat 
^.fSSPPSR Pf S^njicals.. and. other abnormal wound healing conditions such as uremia, 
:::^»t'W^H¥ i 5^-::yJ^ i ffl<!!!#P i 1 !W^efcWl complications: associted with systemic 
.,, .n!^JI!^u}& i %t&*Rt£h -radiation .therapy andii antineoplastic = drugs and 
15 ' ^ imet ?! , ?! i i es -7 'EPly^J^^^^sAysiepadB^miafor. agonists or antagonists of 
'r? in v y ^ nt f5 n .vP? u W & u ?«5d to promote dermal rees tablishment subsequent to dermal 

lOSS . .. :• ..... . , : 

. , r , ^ or antagonists of the Q 

, invention, could ; he used fo increase the adherence of skih grafts to a wound bed and 
20 $Ml^.f$^^®*&9!*>te>™ the wound bed: .The following are ^ hoh- 
.^te^i!'?!^ ^ 1 ? tha^polynucleptides or polypeptides, agonists or antagonists 
:.,? f ' h P: inventio ?.; c ? u, 4 06 u ? ed -to increase adherence to a wound bed: autografts, 
artificial skin, allografts, autodermic graft, autoepdermic grafts, avacUlar-grafts,"^Blair- 
Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic graft, 
25 epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft. Ollier- 
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Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin 
graft, thick, split graft; The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, can be used to promote skin strength and to improve the 
appearance of aged skin; 

It is believed that the polynucleotides; or polypeptides, and/or agonists or 
antagonists of the invention, will also produce changes in hepatocyte proliferation, 
and epithelial cell proliferation in the lung, breast, pihcreas, stomach, small in testing, 
and large intestine. The polynucleotides or polypeptides, and/or agonists or 
antagonists of the invention, could promote proliferation 6f epithelial cells such as 
sebocytes; hair follicles, hepatbcytes, type Ilpneumocytes, mucin-producing goblet 
cells, and other epithelial cells and their progenitors contained within the skin, lung, 
/ liver, and gastrointestinal tract! The ; poly hucieoti dibs or polypeptides, and/of agonists 
or antagonists of the invention, may promote proliferation of endothelial cells, 
keratinbcytes, and basal keratihocytes. - : 

The polynucleotides or pblypeptides^ art the 
invention i could also be used fd rerfucelhT-side^ertec^ts bf gut toxicity that result from 
radiation, chemotherapy treatments^ polynucidotides or 

polypeptides; and/or agonists 6t ! zni&gom^' 'oi the Invention, may have a 
cytoprotective effect on the small intestine mucb^a. the polynucleotides or 
polypeptides, and/or agonists or ^ antiagonists of the invention,' may also stimulate 
fhealing of mucositis (mouth Ulcers) that : result from chemotherapy and viral 
infections. 

- ,i / .The polynucleotides or polypeptide^, 1 an d/6r agonists or antagonists of the 
invention, could further be used in f ul I reg^ri^ritioh of skin in full and partial 
thickness skin defects, including burns; (i e.» repopUlation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. The 
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polynucleotides or polypeptides, and/or agonists or antagonists of the invention, could 
be used to treat epidermolysis bullosa, a defect in adherence of the epidermis to the 
underlying dermis which results in frequent, open and painful blisters by accelerating 
reepithelialization of these lesions. The polynucleotides or polypeptides, and/or 
5 agonists or antagonists of the invention, could also be used to treat gastric and 
doudenal ulcers and help heal by scar formation of the mucosal lining and 
regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflamamatory bowel diseases, such as Crohn's disease and ulcerative colitis, are 
diseases which result in destruction of the mucosal surface of the small or large 
10 intestine, respectively. Thus, the polynucleotides or polypeptides, and/or agonists or 
. anta ! gonists .. of the invention, could be used to promote the resurfacing of the mucosal 
. S " rfap , 6 a*? " d T re ™ pid hea, ? ng - and to - P re Vent progression of inflammatory bowel 
disease. Treatment with Uie polynuclepWes or polypeptides. ,andA)r agonists or 
antagonists of the invention, is expected to have a significant effect on the production 
I? . ,-° f . . ™ u ; cus. throughout the gastrointestinal ; tract and could be used to protect the 
intestinal mucosa from injurious. substances that are ingested or following surgery. 
Th f P olvnuc 'eotides or polypeptides, and/or agonists or antagonists of the invention, 
could be used to treat diseases associate with the under expression of the 
polynucleotides of the in vention. , 
20 ■^T iynv \ Myn^eotides or polypeptides, and/or agonists or antagonists of 
the invention, could be used to prevent and heal damage to the lungs due to various 
pathological states. A growth factor such as the polynucleotides or polypeptides. 
>^ ag °"' S . s or ® nta ?, onists ? f WXWion, which .could stimulate -proliferation 
and differentiation and promote the repair of alveoli and brochiolar epithelium to 
25 prevent or treat acute or chronic lung damage, ;For example, .emphysema, which 
results in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from 
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smoke inhalation and burns, that cause necrosis of the bronchi olar epithelium and 
alveoli could be effectively treated, prevented; and/dr diagnosed using the 
polynucleotides or polypeptides, ahd/or agonists or antagonists of the invention. 
Also; the polynucleotides or polypeptides, and/or agonists or antagonists of the 
5 invention; could be used to stimulate the proliferation of and differentiation 6f type II 
pneumocytes* which may help treat or prevent disease such as hyaline membrane 
diseases, such as infant respiratory distress syndrom 
displasia, in premature infants. : : v > 

?.! The polynucleotides or polypeptides; arid/or agonists or antagohists of the 
10 invention, could stimulate the proliferation and differentiatibn of iiepafecytes kiid t 
thus, icould bemused to alleviate or treat liver diseases arid pathcijbgies such as 
^fulminatit liver failure caused by cirriibsi stiver damage cauaed by viral r£p*titis and 
; i -toxic- substances (i.e.y acetaminophen; carbon triraholontfe aiid other hfe^aiotoxins 
.v. o known in the art)j^ ^ > r;^r:;iy,rn ■ :' h- i *ic->3 ^iJivkc V- t m&*v*'?tiivi*ri '.. 

15 i . ;: : • i In addition; the polynucleotides x»r poly^ptidfes?^d/or a^nis^ or ^agonists 
of the inventiori^-could be used treat br^^p^ In 
.patients with newly diagnosed Types 1 and Il diattetes/^^ 
; ^/-iremairis^the polynucleotides t>r polypeptidesv and/or aigdnisls' or art^^riMk of the 
? invention^ could be >used to maintain the is lerfij nation -sd^s id fci IfcViat^ ^elay or 
) ; ^/prevent ^permanent -manifestatibn Also- - trie 1 polynucleotides or 

•v polypeptides^ - arid/or :agoniste^bf^»ahtagdmWts : 'bf the invention, ^oultf bfe 1 us^d as an 
; auxiliary in islet cell transplantatibfi to improve b^^mbte islet cell function? ' 

Neurolofncal Diseases V* ^ >*:'-:.• **".rrv> m :o '^(:-^* 
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Nervous system diseases, disorders, and/or conditions, which can be treated, 
prevented, and/or diagnpsed with the compositions of the invention (e.g., 
polypeptides, polynucleotides, and/or agonists or antagonists), include,J>ut are not 
limited to, nervous system injuries, and diseases, disorders, and/or conditions which 
5 result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated, prevented, and/or 
v diagnpsed in a patient (including human and non-human mammalian patients) — 
according to the invention, include but are not limited to, the following lesions of ^ 3 

either the central (including spinal cord, brain) or peripheral nervous systems: (I) 
10 ischemic lesions, in which a lack of oxygen in a portion of the nervous system results 
m neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; (2) traumatic lesions, including lesions caused by physical 
-..j.^J^^'SWS??^ with surgery, for example,, lesions which sever a portion of the 
nervous system, or compression injuries; (3) malignant lesions,-in which a portion of 
15 ,.,...j^.^n<^p^.^t^in is destroyed or injured by, malignant tissue which is either a 
. nervous, system associated malignancy or a malignancy derived from non -nervous 
sy stern tissue; (4) infectious lesiqns.in which a portion of the nervous system is 
destroyed or injured as a result of infection, for example, by an abscess or associated 
,. >Vithrinfection by human immunodeficiency virus, herpes zoster, or herpes simplex 
2 ? . .vira . or, with Lyme disease, tuberculosis, syphilis; : (5) degenerative lesions; in which 
aportion of the nervous system is destroyed or injured as a result of a degenerati ve 
process including but not limited to degeneration associated with Parkinson's disease, 
Alzheimer's disease, Huntington's chorea, or amyotrophic lateral sclerosis (ALS); (6) 
lesions associated with nutritional diseases, disorders, and/or conditions, in which a 
25 portion of the nervous system is destroyed or injured by a nutritional disorder or- 
disorder of metabolism including but not limited to, vitamin B 12 deficiency, folic 
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acid deficiency, Wernicke disease, tobacco-alcohol amblyopia, Marchiafava-Bignami 
disease (primary degeneration of the corpus callosum), and alcoholic cerebellar 
degeneration; (7) neurological lesions associated with systemic diseases including, 
but not limited to. diabetes (diabetic neuropathy, Bell's palsy), systemic lupus 
5 erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyeiinated lesions in 
which a portion of the nervous system is destroyed or injured by a demyelinating 
disease including, but not limited to, multiple sclerosis, human immunodeficiency 
virus-associated myelopathy, transverse myelopathy or various etiologies, progressive 
10 multifocal Ieukoehcephalopathy, and central pontine myelinolysis. 

: In a preferred embodiment, the poly peptides, polynucleotides, or agonists or 
antagonists of the invention are used to protect neural cells from the damaging effects 
of cerebral hypoxia. 'Accor^ingWtHis emt^ffimmt , the compositions of the 
invention are used to treat, prevent^ with 
15 cerebral hypoxia: In one'aspect of this er^ 

polynucleotides,- or agonists or antagomsts of the to treat, prevent, 

and/or diagnose neural cell injury associated with cerebral ischemia. In another 
aspect of this embodiment, the polypeptides, polynucleotides, or agonists or 
antagonists of the invention are usee! ta treat, prevent, arid/or diagnose neural eel I 
20 injury associated with cerebral infarjetibh. In aribth^r ^p^ct of^ 

polypeptides, polynucleotides, or agonists or antagonists of the invention are used to 
treat, prevent, arid/or diagnose or prevent neural cell irijury ak^ociated with a stroke. 
In a further aspedt of this embodirrteht; the pbiy^pudes^ polynucleotides, or agonists 
or antagonists of the irivehtidri Tare used to \t^C^ycM\'mdJor&z^noic neural cell 
25 injury associated with a Heart "atfablt! 
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The compositions of the invention which are useful for treating or preventing 
a nervous system disorder may be selected by testing for biological activity in 
promoting the survival or differentiation of neurons. For example, and not by way of 
limitation, compositions of the invention which elicit any of the following effects may 
be useful according to the invention: (1) increased survival time of neurons in culture; 
(2) increased sprouting of neurons in culture or in vivo; (3) increased production of a 
neuron-associated molecule in culture or in vivo, e.g., choline acetyl transferase or 
acetylcholinesterase with respect to motor neurons; or (4) decreased symptoms of 
neuron dysfunction in vivo. Such effects may be measured by any method known in 
the art. In preferred, non-limiting embodiments, increased survi val of neurons may 
™ u **n?}y be measured using a method set forth herein or otherwise known in the art, 
such as, for example, the method set forth in Arakawa et al. (J. Neurosci. 
10:3507-3515 (1990)); increased sprouting of neurons may be detected by methods 
known in the art, such as, for example, the methods set forth in Pestronket al. (Exp. 
Neurol. 70:65-82 (1980)) or Brown et al. (Ann. Rev, Neurpsci. 4:17-42 (1981)); 
increased production of neuron-associated molecules may be measured by bioassay, 

enzymatic assay, antibody binding. Northern blot assay, etc., using techniques known 

f 

in the art and depending on the molecule to be measured; and motor neuron 
dysfunction may be measured by assessing the physical manifestation of motor 
neuron disorder;, e.g., weakness, motor neuron conduction velocity, or functional 
disability. 

In specific emt>odiments, motor neuron diseases, disorders, and/or conditions 
that may be treated, prevented, and/or diagnosed according to the invention include, 
but are not limited to, diseases, disorders, and/or conditions such as infarction, 
infection, exposure to toxin, trauma, surgical damage, degenerative disease or 
malignancy that may affect motor neurons as well as other components of the nervous 
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system, as well as diseases, disorders, and/or conditions that selectively affect neurons 
such as amyotrophic lateral sclerosis, and including, but not limited to, progressive 
spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis; infantile 
and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
5 Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease); 

Infectious Disease 

A polypeptide or polynucleotide and/or agonist or antagonist of the present 
10 invention can be used to treat, prevent, and/or diagnose infectious agents. For 

.example, by increasing the immune response, particularly increasing the proliferation 
and differentiation of B and/or T cells, infectious diseases may be treated, prevented, 
and/or diagnosed. The immune response may be increased by either enhancing an 
existing immune response, orb^ 
15 polypeptide or polynucleotide and/or agonist or antagonist of the present invention t 
may also directly inhibit the infectious agent, without necessarily el iciting;an , immune 
•■_ response;; : ; , •■- • -■•>■ ■ '■ : " " ;.\ — . 
I Viruses are one example of an infectious agent that can cause disease or 
'./ ^symptoms that can be treated; preVented^and/or diagnosed by a polynucleotide or 
20 polypeptide and/or agonist or antagonist of the present in vendori;?i /Example^ of 
viruses, include, but arc not limited to Examples of viruses, include, but are not 
limited to the following DNA and RN A viruses and viral families: Arbovirus, 
: Adenoyiridae^ Arenayiridae, Arterivims;Sirri 
Circoviridae, Coronaviridae, Dengue, EB V, HIV; Flavi viridae, Hepadnaviridae 
25 (Hepatitis), Herpesviridae (such as, Cytomegalovinjs, Herpes Simplex, Hei^ 
Zoster). Mononegavirus (e.g., Paramyxoviridae. Morbilli virus, Rhabdoviridae); 
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Orthomyxoviridae (e.g., Influenza A, Influenza B, and parainfluenza), Papiloma 
virus, Papovaviridae, Parvoviridae, Picornaviridae, Poxviridae (such as Smallpox or 
Vaccinia), Reoviridae (e.g., Rotavirus), Retroviridae (HTLV-L HTLV-II, Lenti virus). 
and.Togaviridae (e.g., Rubivirus). Viruses falling within these families can cause a 
5 variety of diseases or symptoms, including, but not limited to: arthritis, bronchiollitis, 
respiratory syncytial virus, encephalitis, eye infections (e.g., conjunctivitis, keratitis), 
chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic Active, Delta), Japanese B 
encephalitis, Junin, Chikungunya, Rift Valley fever, yellow fever, meningitis, 
opportunistic infections (e.g., AIDS), pneumonia, Burkitfs Lymphoma, chickenpox, 
10 hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold. Polio, 
. leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi -s, warts), 
vi and viremia. polynucleotides or polypeptides, or agonists or antagonists of the 
/invention, can be used to treat, prevent, and/or diagnose ariy of these symptoms or 
< diseases. In specific embodiments, polynucleotides, polypeptides, or agonists or 
15 antagonists of the invention are used to treat, prevent, and/or diagnose: meningitis. 
Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment polynucleotides, polypeptides, or agonists or antagonists of the invention 
are used to treat patients nonresponsiye to one or more other commercially available 
hepatitis vaccines. In a further specific embodiment polynucleotides, polypeptides, or 
20 agonists or antagonists of the invention are used to treat, prevent, and/or diagnose 
AIDS. . .... 

Similarly, bacterial or fungal agents that can cause disease or symptonis and 
:,that can be treated, prevented, and/or diagnosed by a polynucleotide or polypeptide 
and/or agonist or antagonist of the present invention include, but not limited to, 
25 include, but not limited to, the following Gram-Negative and Gram-positive bacteria 
and bacterial families and fungi: Actinomycetales (e.g.. Corynebacterium, 
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Mycobacterium, Norcardia), Cryptococcus neoformans, Aspergillosis, Bacillaceae 
(e.g, t Anthrax, Clostridium), Bacteroidaceae, Blastomycosis; Bordetelii/Borrelia 
(e.g., Borrclia burgdorferi), Bnicellosis t Cano^ 

Coccidioidomycosis, •Cryptococcosis, Derntatdc ycbses, E. coli (e.g.l Enterotoxigenic 
5 E/coli and EnterohembrrnagicE. coii), Enterobacteriaceae (Klebsiella^ Salmonella 
(e.g;, Salmonella typhi, and Salmonella paratyphi), Serratia, Yersinia), Erysipeiothrix, 
Helicobacter, Legionellosis, Leptospirosis, Listeria, Mycoplasmatales, 
Mycobacterium leprae,: yibrib'ch Acinetpbacter, 
; Gonbirhea, Menigocbccd); N^ 
10 ! Actinbbkcillus, Heamophilus (e.g.V Hemophilus influenza 'ty^lBX I^asteiin^ia), 

Pseudomonas, Rickettsiaceae, Chlaniydiaceke, Syphilis, SHigeila sp^; ; ' 
•■■ft Staphylococcal' Mehingic^ccaKPrieu^ 

Streptobbccuisipneumoniae and Group B Strepococcus). These bacterial or fungal 
v families can cause' the foito 
1 5 bactereniia; endbcardi tis, eye m (cpnjuncli vitis; tdbercVlosis^uve^ 

.gingivitis, opportunistic iri^ (e^MDS^ 

prosthesis-related infections, Reiter's Disease; *es pi ratory tracrtnfectibns- such i as 

Chopping Cough briErripyerna; sep^i^^ Lyrhe^iseai^ Cat-Scratch^isease, 

Dysentery, Paratyphoid Fever, food poisoning, Typhoid, pneumbriiaC Gbhbrrriea, 
20 tmeningiUs((e.g;;imengto 

Paratuberculbsis, Tuberculosis, Lu^ 

Rheurhatic^ever^ Scarlett 
i cellulttis 1 rdeririatbcycbses), toxemi infection^ >vound inl^bnsL 

Polynucleotides or ipPlypeptides, agbhis^^ 
25 to treat, prevent, and/or diagnose any of these symptoms or diseases. In specific 

embodiments, polynucleotides, polypeptides, agonists or antagonistS ofthe invention 
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are used to treat, prevent, and/or diagnose: tetanus, Diptheria, botulism, and/or 
meningitis type B.,, 

Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by a polynucleotide or polypeptide and/or agonist or 
5 antagonist of the present invention include, but not limited to, the following families 
or class: Amebiasis, Babesiosis, Coccidiosts, Cryptosporidiosis, Dientamoebiasis, 
Dourine, Ectoparasitic, Giardiasis, Helminthiasis, Leishmaniasis, Theileriasis, 

Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., i ) 

Plasmodium virax, Plasmodium falciparum, Plasmodium malariae and Plasmodium 
10 pyale). These parasites can cause a variety of diseases or symptoms, including, but 
not limited Jp: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., - 
dysentery, gi^diasjs), liver disease, lung disease, opportunistic infections (e g., AIDS 
>v%!$}?}&1\ ^J^SvP^g 0 ^^ .cpmplicatipnsi and toxoplasmosis, polynucleotides or 
> PPtyP?? 1 *^ %agffli? ts ,W antagonists of thejnvention, can be used totreat, prevent, 
15 anchor diagnos^any of these symptoms or diseases. In specific embodiments, 

polynucleotides, polypeptides, or agonists or antagonists of the invention are used to 
treat, prevent* wdfor diagnose malaria. . : , . 

,j. ;?^£ e !^^ using a polypeptide or polynucleotide f'^ 

.^d/pr agonist or antegonist of the present in vention could either be by administering 

20 ,- : .S! ^P un l 0 f a Polypeptide to the patient, pr by removing cellff from the 
patient, supplying the cells with a polynucleotide of the present invention, and 
returning the engineered cells to the patient (ex vivo therapy). Moreover, the 
V?l$BFP$P$. Sr. P9!yn^Ieotide of the present in vention can be used as?ari art tigeri in a 
vaccine to raise an immune response against infectious disease. 

25 x , ...... . ... , > ,. { . t 

Reggnfrfltion 
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A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention can be used to differentiate, proliferate, and attract cells, leading to the 
regeneration of tissues. (See, Science 276:59-87 (1997).) The regeneration of tissues 
could be used to repair, replace, or protect tissue damaged by congenital defects, 
5 trauma (wounds, bums, incisions, or ulcers), age, disease (e.g. osteoporosis, 

osteoarthritis, periodontal disease, liver failure), surgery, including cosmetic plastic 
surgery, fibrosis, -reperfust oh injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
10 or cardiac), vasculature (including vascular and lymphatics), nervous, hematopoietic, 
and skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration 
occurs without or decreased scarring. Regeneration also may include angiogenesis. 

Moreover, a polynucleotide or polypeptide arid/or agonist or antagonist of the 
present invention may increase regeneration of tissues difficult to heal. For .example, 
15 increased tendon/Hgam^nt reg6nieratidn would quicken recbveify'ti me after damage. 
A j^ly tiuc leoti de or poly pe^ti de ahdt/bf agonist or ah t agon is t of the present invention 
could also be- Used prophylactically in an effort to avoid damage. Specific diseases 
- that could be treated, prevented, and/or diagnosed include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue 
20 regeneration of non-Healing bounds includes pressure ulcers, ulcers associated with 
vascularis 

: Similarly, nerve arid brain tissue : could also be regenerated by using a 
polynucleotide or polypeptide arid/of agonist or antagonist of the present invention to 
proliferate and differentiate nerve beilsJ Diseases that could be treated, prevented, 
25 aricVor diagnosed iisi rig this method iriclude central and peripheral nervous system 

: - ,• . ■ ' t '< • ft f :/:l? - " ' - ::! - 

diseases, neuropathies, or mechanical and traumatic diseases, disorders, and/or 
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conditions (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g.. Alzheimer's disease, 
Parkinson's disease. Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndrome), could all be treated, prevented, and/or diagnosed using the 
polynucleotide or polypeptide and/or agonist or antagonist of the present invention. 



10 



Cbjemataais 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may have chemotaxis activity. A chemotaxic molecule attracts P r mobilizes 
Ct : US (C m °" 9< :? ,t ^- , fibroWasts . neutrophils. T-cells. mast cells, eosinophils. 
c P** e Hal and/or endothelial cells) p a particular site in the body, such as 
inflammation, infection, , or site of hyperproliferation. The mobilized cells can then 
15 fight off and/or heal the particular trauma or abnormality. 

A polynucleotide or polypeptide and/or agonist or antagonist of the present 
invention may increase chemotaxic activity of particular cells. These chemotactic 

molecules can then be used to treat. preyent,.and/or diagnose inflammation, infection, ( ) 

hyperproliferative diseases, disorders, and/or conditions, or any immune system 
20 disorder by increasing the number of cells targeted to a particular location in the body. 
For example, chemotaxic molecules can be used to treat, prevent, and/or diagnose 
wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present m vention.can also attract fibroblasts. Which can 
be used to treat, prevent, and/or diagnose wounds. 
25 It is also contemplated that a polynucleotide or polypeptide and/or agonist or 

antagonist of the present invention may inhibit chemotactic activity. These molecules 
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could also be used totreat, prevent, and/or diagnose diseases, disorder^, and/or 
conditions. - Thus, a polynucleotide or polyj^ptide and/or agonist or antagonist of the 
present invention could be used as an inhibitor of chembtaxis: 



Binding Activity 

A polypeptide of the present invention may be used to screen for molecules 
that bind to the polypeptide or for molecules tb which the polypeptide binds. The 
binding of the polypeptide and the molecule may acti vate (agonist), increase, inhibit 
10 (antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, prtiteins (elg., receptors),or 
small molecules; ^ ! '\ '^r/y/^uu > - " ■ r] - ■■■■■] ■ iM * ^ 

^ ;Preferably^ 

polypeptide, e^g/v 1 ^ fragment of -the ligand; or a itaWral ] substraie^ a ligahd, a structural 
15 or functional mimetic! (SceVColigan et r a!l.i Gtirrent^ 

^l(2):phapter 5 (1991).) Similarly, the molec ule "cari 'be closely rel&eci fo the natural 
' • i receptor to' Which' : the' r pbiype^tide binds, or at* least, a- fragment of the receptor capable 
-ofbeingbbutid^^ty mbiecule can 

be rationally designed using known techniques. a ' * r s 
20 Preferably, the screening for these molecules involves producing appropriate 

cells which express the po 1 y pepti de, eittierWa-'secrefed protein of ort the cell 
-membranev- Preferred cei lis include ce Ms frorii m E. colL 

; Gelteexpressii^ 

polypeptide) aW ^eh preferably 4 ra a test cbmpbiihd potentially 

25 containing the molecule to observe binding, stimulation, or inhibition of acti vity of 
either the polypeptide or the molecule. ■" 1 
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The assay may simply test binding of a candidate compound to the 
polypeptide, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the 
candidate compound results in a signal generated by binding to the polypeptide. 
5 Alternatively, the assay can be carried out using cell-free preparations, 

polypeptide/molecule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate — f . 

compound with a solution containing a polypeptide, measuring polypeptide/molecule d 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
10 standard. 

. Prefei ^bly, .EMS A assay-can measure polypeptide, level or activity in a 
sample (e.g., biological sample) using a monoclonal or polyclonal antibody! The 
antibod^canm^^ 

^rji.iSi^^fly&S?^ p ?}yj^P l }^MPy competing ; >«/ith the polypeptide for a substrate. 
15 ( : A^MWSi 1 1 he receptor to whi ch a pMoIypeptide of the invention binds can be 

J$£"* if ? e - numerous methods known to those of skill, in the art, forexample, ligand _ 
.-?K.FACS .sorting (Coligan, et al., £urr.ent Protocols in Immun., 1(2), 

J%9 r -exatnple. expression pjoning is employed wherein r J 

polyadenylated RNA is prepared from a cell responsive to the polypeptides, for 
20 ^r^Syfrpji? 1 ' i Wvf?^3; ^ ^Y^^M .^PWn contain rnultiple receptors for the FGF 
fami ly proteins, and SC-3 eel Is,, and a cDNA library created from this RNA is divided 
... '"^-P 0 ? 1 ?:^!?! y s pcl to pran^rect : jCOS .eel Is 4 or other cell? .that are not responsive- to the 
polypeptides^ Tra^sfected, cells which are grown on glass slides are exposed to the 
polypeptide of the present i nyenti on, r after they ..have been labelled. The polypeptides 
25 £ a ?> b y $ ysnety ,of means including jpdination or inclusion of a recognition 
site for a site-specific protein kinase. 
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Following fixation and incubation, the slides are subjected to auto- 
radiographic analysis. Positive pools are identified and sub-pools are prepared and re- 
transfected using an iterative sub-pooling and re-screening process, eventually 
yielding a single clones that encodes the putative receptor. 
5 As an alternative approach for receptor identification, the labeled polypeptides 

can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule. Cross-linked material is resolved by PAGE analysis and 
exposed to X-ray film. The labeled complex containing the receptors of the 
polypeptides can be excised, resolved into peptide fragments, and subjected to protein 
10 microsequencing. The amino acid sequence obtained from microsequericing would 
. be used to design a set of degenerate oligonucleotide prdbes to screen a cDNA library 
to identify the genes encoding the putative receptors. : 

Moreover, the techniques of gene-shiif fling, rnotitehuffling; e^oti-shuffling, 
and/or codon-shuffling (collectively referred to as M DNA shuffiing w ) may be 
15 employed to modulate- the activities of polypeptides 'bf ^the invention thereby 
^effectively generating agonists arid antagonists of jwlypeptides of the invention. See 
generally, U.S. Patent Nos. 5,605,793, 5,811;238,^ 5:836,721, 5,834,252, and 
5,837,458, and Patten, P. A., et al., Curr; Opinion Biotechhbl . 8:724-33 (1997); 
Harayama,S. Trends Biotechnol. 16(2):76-82 (1998)^Hanss6n, L. O.^ et al , J. Mol. 
2Q Biol - 287:265-76 (1999);i and Lorenzo, M. M. and Blasco; R Biotechniques 
24(2):308-l3 (1998) (each of these patents and publications are hereby incorporated 
by reference). In one embodiment; alferau 

Polypeptides of the invention may be achieved by DN A shuffling. DN A shuffling 
involves the assembly of two or more DNA segments into a desired polynucleotide 
25 sequence of the invention molecule by homologous, or site-specific, recombination 
In another embodiment, polynucleotides and corresponding polypeptides of the 
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invention may be alterred by being subjected to random mutagenesis by error-prone 
PGR, random nucleotide insertion or other methods prior to recombination. In 
another embodiment, one or more components, motifs, sections, parts, domains, 
fragments, etc., of the polypeptides of the invention may be recombined with one or 
5 more components, motifs, sections, parts, domains, fragments, etc. of one or more 
heterologous molecules. In preferred embodiments, the heterologous molecules are 
family members. In further preferred embodiments, the heterologous molecule is a 
growth factor such as, for example, platelet-derived growth factor (PDGF), 
insulin-like growth factor (IGF-I), transforming growth factor (TGF)-alpha, epidermal 
10 growth factor (EGF), fibroblast growth factor (FGF), TGF-beta, bone morphdgenetic 
protein (BMP)-2, BMP-4, BMP-5, BMP-6, BMP-7, activins A and B, 
decapentaplegic(dpp), 60A, OP-2, dorsalin, growth differentiation factors (GDFs), 
^v^. mhibin r alpha,TGF r betal l TGF-beta2, TGF.beta3, TGF-beta5, and glial- 
derived neurotrophic factor (GDNF). 
15 Other preferred fragments are biologically active fragments of the 

polypeptides of the invention. Biologically active fragments are those exhibiting 
activity similar, but not necessarily identical, to an activity of the polypeptide. The 
biological activity of the fragments may include an improved desired activity, or a ^ r 

decreased undesirable activity. 
20 Additionally, this invention provides a method of screening compounds to 

identify those which modulate the action of the polypeptide of the present invention. 
An example of such an assay comprises combining a mammalian fibroblast cell, a the 
polypeptide of the present invention, the . compound to be screened and 3[HJ 
thymidine under cell culture conditions where the fibroblast cell would normally 
25 proliferate. A control assay may be performed in the absence of the compound to be 
screened and compared to. the amount of fibroblast proliferation in the presence of the 



(0 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCT/US99/29950 

283 

cornpqund to determine if the compound stimulates proliferation by determining the 
uptake of 3[H] thymidine in each case. The amount of fibroblast cell proliferation is 
measured by : liquid scintillation chromatography which measures the incorporation of 
3[H] thymidine. Both agonist and antagonist compounds may be identified by this 
5 procedure. . f 

In another method, a mammalian cell or membrane preparation expressing a 
receptor for a polypeptide of the present invention is incubated With a labeled 
polypeptide of the present invention in the presence of the compound. Trie ability of 
the . cpmpound to enhance or block this interaction could then be measured. 
10 Alternatively, the response of a known second messenger : system following 
^\. i "55^5?5!-°f *: c ?^JR9wnd co-.bQ acreehed ted'Ae-rdcepfor is measured and trie ability 
v i??P?R? u ^;^^nd AO the receptor and elicit a second messenger^ response is 

^ _ ^R^Ml 5 ^?^? 1 ?^? 0 ; ? ^ompo«nci :i s . a ^ poTcenti 3J agonist orlntagiwiiifi j Such 
. include; but: are not limited to; c AMP ^^ylate'cyclase, 

^ ion channels prrjphcfsphoiijositide r Irr^z^^^v^y-i^h; "'. ♦ 

All of these above assays can be used :as diagnostic 6r ^t)^6^ markers. 
The molecules discovered using these assays can be used to treat, prevent, and/or 
diagnose disease or to bring about a particular result in a pauent^^g^bldb^vessel 
P'^ty^xm&P* Mhibiting the ipplypeptide/molecale- ^Moreover, the assiys 
20 : vr" f:P$W&&?£ M^m^Y inhibit A pr enhance the* production 6f the ^olyr^tides^ 
of the invem^ffrom suitably, irianipulated cells on tissues; Thefeforerthe Invention 
incli44e^ p metf?^ bind to the ^polypeptides of the 

^? : ??ty p ^& ; W d ::ty 4 et ermiping if binding ;has; occulted;^ Moreover,^ the 
25 invention inclu^es.a method .of .identifying, agonist^ ; - *" 

? f Vr (a ^:^ the v polyper^ide, /(b) 'assaying a 
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biological activity , and (b) determining if a biological activity of the polypeptide has 
been altered. 

Also, one could identify molecules bind a polypeptide of the invention 
experimentally by using the beta-pleated sheet regions contained in the polypeptide 
5 sequence of the protein. Accordingly, specific embodiments of the invention are 
directed to polynucleotides encoding polypeptides which comprise, or alternatively 
consist of, the amino acid sequence of each beta pleated sheet regions in a disclosed 
polypeptide sequence. Additional embodiments of the invention are directed to 
polynucleotides encoding polypeptides which comprise, or alternatively consist of, 
10 any combination or all of contained in the polypeptide sequences of the invention. 
J^fti'tenal preferred embodiments of the invention are directed to polypeptides which 
c °?5Pnse, or alternatively consist of, the amino acid sequence of each of the beta 
P^^^j sheet -regions in one of the polypeptide sequences of the invention. Additional 
.?fpb°dimente .of the invention are directed to po I y pep tides -Which comprise, or 
15 alternatively consist of, any combination or all of the beta pleated sheet regions in one 
:of the polypeptide sequences of the invention. 

Targeted Delivery 

, In another embodiment, the invention provides a method of delivering 
20 l:. c ?^P°sjtions to targeted cells expressing a receptor for a polypeptide of the invention, 
or ceJIs expressing a cell bound form of a polypeptide of the invention. 

... As discussed herein, polypeptides or antibodies of the invention may be 
^ s 9pj*£ d , wUh heterologous polypepudes, heterologous niicleid aeids, toxins, or 
prodrugs via hydrophobic, hydrophilic; ionic and/or covaient interactions. In one 
25 . > e ,™£p d /^ ei JV ^ c invention provides a method for the specific delivery of 

compositions of the invention to cells by administering polypeptides of the invention 
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(including antibodies) that are associated with heterologous polypeptides or nucleic 
acids. In one example, the invention provides a method for delivering a therapeutic 
protein into the targeted cell. In another example, the invention provides a method for 
delivering a single stranded nucleic acid (e.g., antisehse or ribozy mes) or double 
5 stranded nucleic acid (e.g., DNA that can integrate into the cells genome or replicate 
episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides ia rheth^^^ 
destruction of cells (e.g., the destruction of Uirhdr cells) by administering polypeptides 
of the invention ; (e.g;, polypeptides of the invertdon or ahtibbdies of the invention) in 
10 association with toxins or c^dtoxic prodrugs. 

^ By u toxin" is rrieaih t compounds that bind and activate endogenous cytotoxic 
effector systems; radioisotopes;: hblotoxins, modified toxins, ditalytic subunits of 
. ^toxins, or any mbleiculies of enzymes not nbrrrially jpresent jn bF on the surfice of a cell 
: that under defined cdriditidns cau oeatti: fbiins thit rnay 'rje^^l X '' 

15 * -according to the methods of the in VeriUbn'm^ HmiUttt fco?ra^&sbtopes 

known in the art, bbm^ ^ r fbr example, antib 

containing portions thereof) that bind ah inherent or inducbd endogenous c^ ' 
effector system, thymidine kinase, endonuclease, RNAse, alpha toxin, ncm^abHn, 
t Pseudomonas exotoxin 'A;' diphthefia^toxin' &j[wrin; momb^ gdomn, pokeweed 
20 antiviral protein, alpha-sarcin and cholera toxin By "cytotoxic: prodrug" is meant a 
>noh-tbxic compound that is cbnverted'by- an enzyme; rib^jy present inlhe celU into 
:acytotoxic compoundi- Cytotoxic jp^ to the " 

. methods bfthe-inv^ritidr^ 

benzoic acid mustard alkylating agent, phosphate derivatives of etbposide or 
25 mitomycin C; cytosirie^rabinbsid^ daunbrubism 1 
of doxorubicin. 
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Drug Screening 

Further contemplated is the use of the polypeptides of the present invention, or 
the polynucleotides encoding these polypeptides, to screen for molecules which 
5 modify the activities of the polypeptides of the present invention. Such a method 
would include contacting the polypeptide of the present invention with a selected 
compound(s) suspected of having antagonist or agonist activity, and assaying the 
activity of these polypeptides following binding. i 

This invention, is particularly useful for screening therapeutic compounds by 
10 using the polypeptides of the present invention, or binding fragments thereof, in any 
9^y^yy ^^%^^)^Z tehniques. Tlie polypeptide or fragment employed in 
such a test niay te affixed to a solid support, expressed on a cell.surface, free in 
solution^ utilizes eukaryotic 

or proj^ryotic host cell^which are stably transformed with recombinant. nucleic acids 
1 5 expressing the polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. One may measure, for example, the formulation 
of complexes between the agent being tested and a polypeptide of the present 
invention. , . t 

Thus, the present in venti on provides methods of screening for drugs or any 
20 other agents which affect activities mediated by the polypeptides of the. present 

invention. These methods comprise contacting such an agent, with a polypeptide of the 
present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the polypeptide or a fragment thereof, by methods well known 
in the art In such a competiti ve binding assay, the agents to screen are typically 
25 labeled. Following incubation, free agent is. separated from that present in bound 
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form, and the amount of free or uncomplexed label is a measure of the ability of a 
particular agent to bind to the polypeptides of the present in vention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to the polypeptides of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. 
Briefly stated, large numbers of different small peptide test compounds aire 
synthesized on a solid substrate, such as plastic pins or some other surface. The 
peptide test compounds are reacted with polypeptides of the present invention and 
washed. Bound polypeptides are then detected by methods well known in the art. 
Purified polypeptides are coated directly onto plates for use in the aforementioned 
drug screening techniques. In addition, non-neutralizing antibodies may be used to 
capture the peptide and immobilize it 

;Thjs invention also contemplates theHise 6f competitive drug serening assays 
. in which neutralizing antibodies. capable of binding polypeptides of the ^resfent 
invention specifically compete with a test co^ polypeptides 
or fragments thereof. In this manner, the antibodies are used to detect the presence of 
any peptide which shares one or more antigenic epitopes with a polypeptide of the 
invention: ,/.' : - -U v: '/.'• . - '• s : : . * /; r • •: -fe : * * *• . • ; ' .'• '** " ■ '• 

Antisense And Rihnfry me ( Antagonists! 

In specific embodiments, antagonists according to the present invention are 
nucleic >acids corresponding to the sequences contained in SEQ ID W0:X, or this 
complementary strand thereof, and/or to nucleotide sequenced contained a deposited 
clone. In one embodiment; antisense sequence is generated in tenVally by the ^ 
organism, in another embodiment, the antisense sequence is separately administered 
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(sec, for example, O'Connor, Neurochem., 56:560 (1991). Oiigodeoxynucleotides as 
Anitsense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). 
Antisense technology can be used to control gene expression through antisense DNA 
or RNA, or through triple-helix formation. Antisense techniques are discussed for 
5 example, in Okano, Neurochem., 56:560 (1991); Oiigodeoxynucleotides as Antisense 
Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988). Triple helix 
formation is discussed in, for instance, Lee et aL, Nucleic Acids Research, 6:3073 
(1979); Cooney etal., Science, 241:456 (1988); and Dervanet aJ., Science, 251:1300 
(1991). The methods are based -on binding of a polynucleotide to a complementary 
10 DNA or RNA. 

_ For example, the use of c-myc and c-myb antisense RNA constructs to inhibit 
the growth of the non-lymphocytic leukemia cell line HL-60 and other cell lines was 
previously described. (Wickstrom et al (1988); Anfossi et al. (1989)X These 
experiments were performed in vitro by incubating cells with the oligoribonucleotide. 
15 A similar procedure, for in vivo use is described in WO 91/15580:* Briefly, a pair of 
oligonucleotides,, for a given antisense RNA is produced as follows: ; A sequence 
complimentary to the First 15 bases of the open reading frame is flanked by an EcoRl 
site on the 5 end and a Hindi!! site on the 3 end. Next, the pair of oligonucleotides is 
heated at 90°C for one minute and then annealed in 2X ligation buffer (20mM TRIS 
20 HCI pH 7.5, lOmM MgCI2, 10MM dithiothreitol (DTT) and 0.2 mM ATP) and then 
ligated to the EcoRl/Hind III site of the retrpviral vector PMV7 (WO 91/15580). 

For example, the 5* coding portion of a polynucleotide that encodes the mature 
polypeptide of the present invention may be used to desi gn an antisense RN A 
oligonucleotide of from about 10 to 40 base pairs in length. A DNA oligonucleotide 
25 is designed to be complementary to a region of the gene involved in transcription 
thereby preventing transcription and the production of the receptor. The antisense 
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RNA oligonucleotide hybridizes txrtfie riiRNA in vivo and blocks translation of the 
mRNA molecule into receptor polypeptide. 

In one embodiment^ the antisehse nucleic acid of the invention is produced 
intracellularly by transcription from an exogenous sequence. For example, a vector or 
5 a portion thereof, is transcribed, producing an antisense nucleic acid (RNA) of the 
invention. Such a vector would contain a sequence encoding the antisense nucleic 
acid of the invention. Such a vector can remain episbmal of becbme cnromosomally 
integrated, as long as it can be transcribed to produce the desired antisehse RNA. 
, Such vectors can be cbhstnjcted by recombinant DNA tecKnoiogy 'methods standard 
10 in the art. Vectors can be plasmid, : vinu7 or others kriow^ in the : ill used for' 

replication and expression in vertebrate' cells* ''-Expression' of the sequence encoding a 
polypeptide of the invention; or fragments ^bxcr^tytBn't&'by-aAy promoter known in 
the art to act in vertebrate, preferably human celisl Such "prommere can be inducible 
;or consdtutiyehiSuch promoters ihclude7 ; bM^ 
15 ^promoter region (Bernoist and Ghafmbori, N^tuVe> : -2^:3CK-S K) '(I 98'i the promoter 
contained in the 3 r lon^ 
- Cell, 22:787-797 (1980), the herpes thymidine ^promoter (Warner et aL, ProcrNatL 
^Acad^Sci;^ 

metaJlothioneih gene (Brinstef et aL 
20 The antisense hucleic'acids of the invention comprise a sequence 

complementary to at least a portion of an RNA transcript of a gene of interest. 
However, absolute complementarity, although prUf^mdiis not required. A sequence 
1 'complementary to at least a pbrii oil df aW'KlSJA^'YefeiTC^ to fierei n ) means a 
sequence having sufficient cbmplemehtanty ^b be'able to hy bKciize with the RNA, 
25 forming a stable duplex; in the case of double strah^S ahdkense nucleic acids of the 
invention; a single; strand of the duplex DNA may irius v be v testedl or feplex formation 
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may be assayed. The ability to hybridize will depend on both the degree of 
complementarity and the length of the antisense nucleic acid Generally, the larger the 
hybridizing nucleic acid, the more base mismatches with a RNA sequence of the 
invention it may contain and still form a stable duplex (or triplex as the case may be). 
5 One skilled in the art can ascertain a tolerable degree of mismatch by use of standard 
procedures to determine the melting point of the hybridized complex. 

Oligonucleotides that are complementary to the 5 * end of the message, e.g., 
the 5 ' untranslated sequence up tp and including the AUG initiation codon, should 
work most efficiently at inhibiting translation. However, sequences complementary 
10 to the 3' untranslated sequences of mRNAs have been shown to be effective at 
. inhit ?!f in g ^slation of mRNAs as well. See generally, Wagner, R M Nature, 
J 7213 : 3 ^?! 1 ^' oligonucleotides complementary to either the S'--of:3*- 

"?i^-if^!?^^^"f^ 1 55 9f ^polynucleotide sequence of the invention 

could be u^ed m^n apdsense approach to inhibit translation of endogenous mRNA. 
15 Oligonucleotides complementary to the 5' untranslated region of the mRNA should 
include the complement of the AUG start codon. . Antisense oligonucleotides 
complementary to mRNA coding regions are less efficient inhibitors of translation but 
could be used in accordance -wi£ the invention. Whether designed to hybridize to the ^ ^ 

• 5' V - or coding region of mRNA, antisense nucleic acids should be at least six 
20 nucleotides in length, and are preferably oligonucleotides ranging from 6 to about 50 
nucleotides in length. In specific aspects the oligonucleotide, is at least 10 
nucleotides, at least 17 nucleotides, at least 25 nucleotides or at least 50 nucleotides. 
??IP?!r^.^'^*? pfthe invention can be DNA or RNA or chimeric 
or modified versions thereof, single-stranded ordouble- 
25 TOW " Th ^ 9 lfl 50 ^tef?^^5* , ?.b?. modified at the base moiety, sugar moiety, or 
phosphate backbone, for example, to improve stability of the molecule, hybridization. 
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etc. The oligonucleotide may include other appended groups such as peptides (e.g., 
for targeting host cell receptors in vivo), or agents facilitating transport across the cell 
membrane (see t e.g., Letsinger et al., Proc. Natl. AcacL Sci. U S A: 86:6553-6556 
(1989); Lemaitre et ah, Proc. Natl. Acad. Sci.. 84:648-652 (1987); PCT Publication 
NO: WO88/09810, published December 15/1988) or the blood-brain barrier (see, 
e.g., PCT Publication NO: WO89/10134, published Af>ril 25, 1988). hybridization- 
triggered cleavage agents. (See, e.g., Krol et al.; BioTechniques, 6:958-976 (1988)) 
or intercalating agents. (See, e.g., Zon, Pharm. Res., 5:539-549 (1988)). To this end. 
the oligonucleotide may be conjugated to another molecule, e.g., a peptide, 
hybridization triggered cross^Iinking agent, transport agent, hybridization-triggered 
cleavage agent, etc. • 

The antisense oligonucleotide may comprise at least one modified base moiety 
which is selected from the group including, but hot limited to, 5-fluofburacil, 
5-brpmouraciI, 5rchlorouracil, 5-iotfouraciI, hypoxanuiine, xaritine, 4-acetylcytosine, 
5-(carboxyhydroxylmethyI) urac i 1 , 5-carboxy methyl ami nomethyl -2-th i duri diiie, 
5-carboxymethylamin6memylurac^ 

inosine, N6-isopentenyladentne, l : methylguanirie, 1-memylinosirie, 
2,2-dimethylguanine, 2-methyiadenine^ 2-methy iguahirie; 3-metl^lcy^ine, 
5^methylcytosine v N6-aderiine, ^memylguaniriel ^^methy 
5-me thox y ami nometh y I -2rthiouracil , beta-D-mannbsylqueosine^ 
5'-methoxycarboxymethyluracil, 5^methoxy uracil, ^ 2-memy!thi^N6- 
isopentenyladenine, uracil-5-oxyacetic acid (y); wybutoxbsihe, pseudburacil, 
queosine, 2-thipcytdsihe;-5-m^ 

5rmethyluracil, uracil- 5-oxyacetic acid methylestef; uracil-^ 
5-methyl-2-thiouracil, 3 -(3-amino-3-N-2-carboxy propyl) "ura^iC ! (fcp3)wVaricl 
2,6-diaminopurine. 



(C) 2003 Copyright Derwent Information 



WO 0035937 PCT/US99/29950 

292 

The anlisense oligonucleotide may also comprise at least one modified sugar 
moiety selected from the group including, but not limited to, arabinose, 
2-fluoroarabinose, xylulose, and hexose. 

In yet another embodiment, the antisense oligonucleotide comprises at least 
5 one modified phosphate backbone selected from the group including, but not limited 
to, a phosphorothioate, a phosphorodithioate, a phosphoramidothtoate, a 
phosphoramidate, a phosphordiamidate, a methylphosphonate, an alkyl 
phosphotriester, and a formacetal or analog thereof. 

In yet another embodiment, the antisense oligonucleotide is an a-anomeric 
10 oligonucleotide. An a-anomeric oligonucleotide forms specific double-stranded 

hybrids with complementary RNA in which, contrary to the usual b-units, the strands 
run parallel to each other (Gautier et aL, Nucl. Acids Res., 15:6625-6641 (1987)). 
The oligonucleotide is a 2-0-methylribonucleotide (Inoue et al., Nucl. Acids Res., 
15:613 1H5 148 (1987)), or a chimeric RNA-DNA analogue (Inoue et al., FEBS Lett. 
15 215:327-330(198?)). 

Polynucleotides of the invention may be synthesized by standard methods 
known in the art, e.g. by use of an automated DNA synthesizer (such as are 
commercially available from Biosearch, Applied Biosystems, etc.). As examples, 
phosphorothioate oligonucleotides may be synthesized by the method of Stein et al. 
20 (Nucl. Acids Res., 16:3209 (1988)), methylphosphonate oligonucleotides can be 
prepared by use of controlled pore glass polymer supports (Sarin et al., Proc. Natl. 
Acad. Sci. U.S.A., 85:7448-7451 (1988)), etc. 

While antisense nucleotides complementary to the coding region sequence of 
the invention could be used, those complementary to the transcribed untranslated 
25 region are most preferred. 



(C) 2003 Copyright Derwent Information Ltd. 




WO 00/35937 PCTYUS99/299S0 

293 

Potential antagonists according to.the invention also include catalytic RNA, or 
a ribozyme (See, e.g., PCT International Publication WO 90/ 1 1 364, published 
October 4, 1990; Sarver et al, Science, 247:1222.1225 (19?0). While ribozymes that 
_ cleave mRNA at site specific recognition sequences can be used to destroy mRNAs 
5 corresponding to the polynucleotides of the invention, the use of hammerhead 

ribozymes is preferred Hammerhead ribozymes cleave mRNAs at lpc^ions dictated 
_ by flanking regions that form complementary base pairs with the target mRNA. The 

^ ! sole requirement is that the.target mRNA have the fpllqwing sequence of two bases: 

5' -UG-3' . The construction and production of hammerhead ribozymes is well 
10 known in the art and is described more fully in Haseloff and Gerlach, Nature, j 

334:585-5? 1 (1988), There arp numerous pptential hammerhead ribozyme cleavage 
sites within each nucleotide sequence disclosed in the sequence listing.; Preferably, 
^ the^n^pzy^e h 

end of the mRNA corresponding to the polynucleotides x>f the.inyentipn; : ue^ to 
15 inctie^e efnciericy : and. minimize rthe : intracellular accumu I ation of nonfunctional : 
■ - .. mRNA transcripts. f/ . j c:...:-X. • 

..A?injtheand^ 

C ' ) ^(ff"?^^: 01 ?^ on uc lepti ctes (e.g'. for improved stability i; targeting, etc.) and should 

20.^ : DjN 

,t »■'.. 

..manner as described,^ 

preferred method of delivery involves using a DN^ constnict "encoding" the j T 

ri ^?^me ; ^rjder the cpjiW) of a strong institutive promoter, such ;as, for example, 

pol III or pol II promoter, so that transfected cells will produce sufficient quantities of 

25 the ribozyme to destroy endogenous messages and inhibit translation^ Since; -. i -v> 
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ribozymes unlike antisense molecules, are catalytic, a lower intracellular 
concentration is required for efficiency. 

Antagonist/agonist compounds may be employed to inhibit the cell growth 
and proliferation effects of the polypeptides of the present invention on neoplastic 
5 cells and tissues, i.e. stimulation of angiogenesis of tumors, and, therefore, retard or 
prevent abnormal cellular jgrowth and proliferation, for example, in tumor formation 
or growth. . — 

The antagonist/agonist may also be employed to prevent hyper- vascular 1^ J 

diseases, and prevent the proliferation of epithelial lens cells after extracapsular 
10 cataract surgery. Prevention of the mitogenic activity of the polypeptides of the 
' present invention may also be desirous in cases such as restenosis after balloon 
angioplasty. 

• The antagonist/agonist may also be employed to prevent the growth of scar 

tissue during wound healing- J 
15 VJ 1 The antagonist/agonist may -also be* employed to 'treat; prevent,' and/br 

diagnose the diseases described herein. _ 
Thus, the invention provides a method of treating or preventing diseases, 

disorders, and/or conditions, including but not limited to the diseases, disorders, f ' ^ 

aind/or conditions listed throughout this application, associated with bverexpression of 
20 a polynucleotide of the present invention by administering to a patient (a) an antisense 

molecule directed to the polynucleotide of the present invention, and/or (b) a 

ribozyme directed to the polynucleotide of the present invention. 

invention, arid/or (b) a ribozyme directed to the polynucleotide of the present 

invention 

25 Other Activities 
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The polypeptide of the present invention; as a result of the ability to stimulate 
vascular endothelial eel! growth, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as 
thrombosis, arteriosclerosis, and other cardiovascular conditions; These polypeptide 
5 may also be employed to stimulate angiogenesis and limb regeneration, as discussed 
above. ■ -v> . 

The polypeptide may also be employed for treating wounds clue to injuries, 
bums, post-operati ve tissue repair, and ulcers since they are mitogenic to various cells 
of different origins, such as fibroblast cells arid skeletal "muscle and therefore, 
10 facilitate the repair or. replacement of damaged or dise^ed tissue; ' 

T^ e P oI yP e P tide of . the P re sent invention may alsa be employed stimulate 

neuronal growth -and to treat; prevent, and/or ^ di^hdse neuronal a^£^ which occurs 
in certain neuronal disorders or neurodegenerative conditions such as' Alzheimer's 
;<!i??£S e ^ We ^pol^eptide of the 
15 invention may have the ability to' stimulate chondrocyte ^owthl tR&e($&tRei may 
-;.:.. be i5 m P?Py? d TtO ; enhancer bone ' and period 

transplants orbone grafts^/; .-: ■ r-^ ■•;■*.-.« *-bf< . -f.'V: •■ 

skin aging due to sunburn by s^^ ^ ; ~ V-> .>>} rvv " l< 

20 r :r. The pplypep|idesbf me invention. m«iy al^dtbe ^ ^mplbyed for^reVenting hair 

FGFfamily members activate 'Atfif-Ybr^iHg^ITs'-aiia promotes mefSnocyte 

growth. ^longitheMsame lines,: the polypeptides -of m'ay be 

employed to stimulate growth and differeh^ 

marrow cells when used in combination with other cytokines. 
25 The polypeptide of the invention may also be emplo 

before transplantation or for supporting cell culture of primary tissues. 
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The polypeptide of the present invention may also be employed for inducing 
tissue of mesodermal origin to differentiate in early embryos. 

The polypeptide or polynucleotides and/or agonist or antagonists of the 
5 present invention may also increase or decrease the differentiation or proliferation of 
embryonic stem cells, besides, as discussed above, hematopoietic lineage. 
...... The polypeptide or polynucleotides and/or agonist or antagonists of the 

present invention may also be used to modulate mammalian characteristics, such as 
body height, weight, hair color, eye color, skin, percentage of adipose tissue, 
10 pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, polypeptides or 
: cV?ly^ u 9}^9^P s ^ n ^PI agonist or antagonists of the present invention may be used to 

I^IBSBWM" metabolism affectingcatabolism, anabolism, processing, 
^ ; , r utilization, and storage of energy. ;i ; . 

U) jiu) ^ty^B^de or polynucleotides and/or agonist or antagonists of the present 
15 ... iny^ntipp may be used to change a mammal's mental state or physi cal state by 

.. ^^S^?*™?.^ 0 ^*^^^ 1 *^^ rhythms, depression (including depressfve diseases, 

disorders, and/or conditions), tendency for violence, tolerance for pain, reproductive 
^ . .fap^illtles (preferably by Activin or Inhibin-like activity), hormonal or endocrine 
levels, appetite, libido, memory, stress, or other cognitive qualities. 
20 ^;f ^^; .^>1??P^ v fir 4 ppJynucleotides and/or agonist or antagonists of the r present 
:*?P^fiff?jfflSy:*'. s 9^ used as a food additive or preservative, such as to increase or 
decrease storage capabilities, fat content, lipid, protein, carbohydrate, vitamins, 
, 1 •. hP}"!:^^ 0 ^^ ^> r . P#$r?flu tri tional components; • i 

25 Other Preferred Embodiment*: 
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Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% 
identical to a sequence of at least about 50 cdritfe^ in the nucleotide 

sequence of SEQ ID NO:X Wherein X is any integer ^ deftned in Table 1. 

Also preferred is a nucleic icid mblecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning With ihe hiibleoUde at about the position bf&eV Nucleotide of 
the Clone Sequence and ending with the nucleotide at about the position of the 3 * 
Nucleotide of the Clone Sequence as defined for SEQ ID »NO:X in 'ttole 1 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NQ:X iii the range of 
positions beginning witiithe nucleotidfe-'at ab&tit the' position of the '5'' ' Nucleotide of 
the Start Codbn and ending witff the nucleotide a^^ the position of the 3 ; 
Nucleotide of the Clone Sequence as defined for SEQ ID tiO:X in Table 1 ! 
15 - - ^ ^ 

contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO X in the 
range of positions: beginning WitH the Wuc^ 
Nucleotide of the First Arrim 

nucleotide at about the position of the 3 ' Nucleotide of the Clone Sequence as 
0 tfeYirietftor^SEQ ID NO:Xin Table 1. v - - 

Also prefeMd is ^ is(Mated nuclei nucleotide 
iequence which is at least §S% identical to a Scjuence'of at leS abc^t 150 ^ ^ 
contiguous nucleotides in the nucleoli^ 1^ ko:3c 

Further preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least about 500 
contiguous nucleotides in the nucleotide sequence of SEQ ID NO:X. 
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A further preferred embodiment is a nucleic acid molecule comprising a 
nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of 
the First Amino Acid of the Signal Peptide and ending with the nucleotide at about 
5 the position of the V Nucleotide of the Clone Sequence as defined for SEQ ID NO:X 
in Table I. 

A further preferred embodiment is an isolated nucleic acid molecule _ 

comprising a nucleotide sequence which is at least 95% identical to the complete ^ 

" ■ ....... - x 

nucleotide sequence of SEQ ID NO:X. 
10 Also preferred is an isolated nucleic acid molecule which hybridizes under 

stringent hybridization conditions to a nucleic acid molecule, wherein said nucleic 
acid molecule which hybridizes does not hybridize under stringent hybridization 
conditions to a nucleic acid molecule having a nucleotide sequence consisting of only 
A residues or of only T residues. 
15 Also preferred is a composition of matter comprising a DNA molecule which . 

comprises a human cDNA clone identified by acDNA Clone Identifier in Table 1 1 
which DNA molecule is contained in the material deposited with the American Type 

Culture Collection and given the ATCC Deposit Number shown in Table 1 for said (. < 

cDN A Clone Identifier. 
20 Also'preferrcd is an isolated nucleic acid molecule comprising a nucleotide : 

sequence which is at least 95% identical to a sequence of at least 50 contiguous 

nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 

Clone Identifier in Table 1, which DNA molecule is contained in the deposit given the 

ATCC Deposit Number shown in Table 1. . 
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- Also preferred is an isolated nucleic acid molecule, wherein said sequence of 
at least 50 contiguous nucleotides is included in the nucleotide sequence of the 
comjplete open reading frame 'sequence- encoded by said human cDN A clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
5 sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule 
comprising a nucleotide sequence which is at least 95% identical to sequence of at 
< least 500 contiguous nucleotides in the nucleotide sequence encoded by said human 
10" cDNA clone: ' V: % "" 

A further preferred Embodiment is an isolated nucleic acid molecule 
'comprising a huclelbtiae sequence wh 

nucleoude sequence eri^ - 

- nr ' A^fu^er pre in a ^logical 

i < i f «■* ■ 

15 sample a nucleic acid molecule comprising a nucleotide sequence which is at least 

95%:identical ttf^ 



selected from the^g^ 



^h^ 

a human cDNA clone idehtifi&l ^ k cDNA Clone Identifier iri Tabk llnd c^tained 
20 in the deposit with the 'ATCCD^ iox^SW^^^^T^ 
. '\~ t 1 ; which method cfampnses^a step : of OTrr^ring a nucleotide sequence of at least one 
nucleic acid molecule in saiid sample wutfai^u^ 

tetenrumrig^fitt^ at 
' least 95% identical tf^M^ ' ^ — ^ ' .. 

25 <o AlsopreTe^ 

comprises determinirig theater!* bfniicJe^ acid ^ 
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molecules in said sample and a nucleic acid molecule comprising said sequence 
selected from said group. Similarly, also preferred is the above method wherein said 
step of comparing sequences is performed by comparing the nucleotide sequence 
determined from a nucleic acid molecule in said sample with said sequence selected 
5 from said group. The nucleic acid molecules can comprise DNA molecules or RNA 
molecules. 

A further preferred embodiment is a method for identifying the species, tissue 
or cell type of a biological sample which method comprises a step of detecting nucleic 
acid molecules in said sample, if any, comprising a nucleotide sequence that is at least 

10 95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from the group consisting of: a nucleotide sequence of SEQ ID NO:X 
wherein X is any integer as Refined in Tajble 1; atijd a nucleotide sequence encoded by 
a human cDNA clone idendficd by a cDNA Clone Identifier in Table l and contained 
in the deposit with the ATCC Deposit Number shpwn for said cDNA clone in Table 

15 1. ' " . r ■ _ _ ( . . . , s ^ • 

The method for identifying the species, tissue or cell type of a biological 
sample can comprise a step of detecting nucleic acid molecules comprising a - 

nucleotide sequence in a panel of at least two nucleotide sequences, wherein at least C 
one sequence in said panel is at least 95% identical to a sequence of at least 50 

20 contiguous nucleotides in a sequence selected from said group. , . . 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted 
protein identified in Table 1 , which method comprises a step of detecting in a 
biological sample obtained from said subject nucleic acid molecules, if any, 

25 comprising a nucleotide sequence that is at least 95% identical to a sequence of at 

least 50 contiguous nucleotides in a sequence selected from the group consisting of: a 
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nucleotide sequence of SEQ CD NO:X wherein X is any integer as defined in Table I ; 
and a nucleotide sequence encoded by a human cDNA clone identified by acDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit 
Number shown for said cDNA clone in Table 1. 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at 
least two nucleotide sequences, wherein at least one sequence in said panel is at least 
95% identical to a sequence of at least 50 contiguous nucleotides in a sequence 
selected from said group. 

Also preferred is a composition of matter comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of said nucleic acid molecules comprise 
a panel of at least two nucleotide sequences, wherein at least one sequence in said 
panel is at least 95% identical to a sequence of at lej^t 50 c^ti^ j n a 

sequence selected from the group consisting of: a nucleotide sequence of SEQ ID 
NO:X wheiein X is any integer 

encoded by a human cDNA clone identified by a cDNA Clohe Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1. The nucleic acid molecules can comprise DN A molecules or RNA 
molecules. y-yy 

Also preferred is an isolated ^iypeptilde comprising amino acid sequence 
at least 90% identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y wherein Y is any integer & defined in Table 1. 

. Also preferred is a fjblypeptide; wherein said sequence 6T contiguous a^ 
acids is included in the aniino acid sequence of SEQ ID NO:Y in the range of 
positions beginning with the residue at about the position of the First Amino Acid of 
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the Secreted Portion and ending with the residue at about the Last Amino Acid of the 
Open Reading Frame as set forth for SEQ ID NO:Y in Table 1, 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
5 amino acid sequence of SEQ ID NO: Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
sequence at least 95% identical to a sequence of at least about 100 contiguous amino 
acids in the amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid 
10 sequence at least 95% identical to the complete amino acid sequence of SEQ ID 
NO:Y. 

Further preferred is an isolated polypeptide comprising an amino acid x 
sequence at least 90% identical to a sequence of at least about 10 contiguous amino 
acids in the complete amino acid sequence of a secreted protein encoded by a human 
15 cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is a polypeptide wherein said sequence of contiguous amino 
acids is included in the amino acid sequence of a secreted portion of the secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
20 Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
25 clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit 
with the ATCC Deposit Number shown for said cDNA clone in Table 1. 
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Also preferred is an isolated polypeptide comprising an amino acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in 
the amino acid sequence of the secreted portion of the protein encoded by a human 
cDNA clone identified by a cDN A Clone Identifier in table 1 and contained in the 
5 deposit with the ATCC Deposit Number shown for said cDNA clone in Table j. 

Also preferred is an isolated polypeptide comprising ah amino acid sequence 
at least 95% identical to the amino acid sequence of the secreted portion of the protein 
encoded by a human cDNA; clone identified by a cDNA Clone Identifier in Table I 
and contained in the deposit with the ATGC Deposit Number shown for said cDNA 
10 clone in Table I. . : ; V . ^ 

. : : _? urt K? r iI?r e /?r^4 is an isolated antibody which binds specifically to a : 
polypeptide comprising an amino acid sequence that is at least 90% identical to a 
sequence of M least 10 contiguous amino /acids in a sequence selected from th^ group 
. ? integer as 

15 defined in TabIe l; andacompIete amino acid sequence of a proteih^^ ! 
human cDNA clone identified by .a cDNA Clone Identifier in Table I arid coritained 
in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 
J **» »\» : r; j?*.;* r :^ <: i --V'J" : ):.' r y ■ iJ 0-. : j.^. s.>Vvi0;;Vy ^^:V^V:^iV^-»^^^ ; ■v ! ^^ , ■. i,, ■ , ■ -V V- 

: : /'Eu^er,pt^feiTed tef methocl'fdr^detectin^jh a' biological sample ■ ; 
20 i>olyp0ptide.com^ 

sequence of at least. 10 contiguous amino acids in a sequence selected from the group 
. consisting of: an amino acid sequence of SEQ ID NO:Y whereiri Y is any integer as 
denned jnT^Ie^; and a coniplete amino acid sequence of a prptelin ehcdded^by^ ; K ' : 
human. cDNA clone identified byya cDNA Clone Identifier in Table i and coritained 
25 in the deposit with the ATCC Deposit Number shown for said cDNA clone in TSble 
1 ; which method comprises a step of comparing an amino acid sequence of at least 
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one polypeptide molecule in said sample with a sequence selected from said group 
and determining whether the sequence of said polypeptide molecule in said sample is 
at least 90% identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
5 acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected from said group comprises determining the extent of specific binding of 
polypeptides in said sample to an antibody which binds specifically to a polypeptide 
comprising an amino acid sequence that is at least 90% identical to a sequence of at , 
least 10 contiguous amino acids in a sequence selected from the group consisting of: 
10 an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as defined in 

Table 1 ; and a complete amino acid sequence of a protein encoded by a human cDNA 
clone identified by a cDN A Clone Identifier in Table 1 and contained in the deposit 
t . with the ATCCDeposit Number shown for said cDNA clone in Table 1. 

Also preferred is the above method wherein said step of comparing sequences 
15 is performed by; comparing the amino acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group. r 

Also preferred is a method for identifying the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules 
in said sample, if any; comprising an amino acid sequence that is at least 90% 
20 identical to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table 1; and a complete amino acid sequence of a secreted 
protein encoded.by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Depbsit Number shown for said 
25 cDNA clone in Table 1. 
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Also preferred is the above method for identifying the species, tissue or ceil 
type of a biological sample, which method comprises a step of detecting "polypeptide 
molecules comprising an amino acid sequence in a panel of at least -two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 
5 sequence of at least 10 contiguous amino acids in a sequence selected if 6m the above 

Also preferred is a method for diagnosing in a subject a pathological condition 
associated with abnormal structure of expression of a gehe iracMitfg a 'seereteci 
protein identified in Table 1; whicH method cbmpnses a skep of deiectin^ in a 
biological sample obtained froin said subyect ^ly peptide^ Molecules cditipnsth^ an 1 
amino acid sequence in a panel of kt Teist two amino acid seq^hces, wherein at least 
, one sequence in said panel is at least 90% identical to * Sequence of 7 ki least 10 
i :. • contiguous amino acids in a sequence selected from the ^bu^consisting^of^n amino 
loacicLsequencbvc^SEQ ID NO:Y wKereih <V is any integer as aefiiied ih Table 1; and a 
J ^complete amino acid 'sequence bf & seereted prc^ clone 
identified by a cDNA Clone Icfentifierih Table 1 1 andcomain 
ATG^ DeposillNumbei 1 shbwri for said cDNA cibrie in Table T7 ? f >^ A 
v.: *hii ^rlniany bf these^ethbds^ detecling^cl^ly^ptide molecules 

iincludeVu'sihg aifi^ntibbdy;"^ ! ---' .-^H-iyU: \ : r r vu , r--< haz 
-■:!r» -Aro Alsoprefeif^^ 
sequence^which ^ 

• polypeptide -.Wherein said polypeptide comprises Wt amino acid selquehcfc tMfrTat 
\n least 90% identical Hb a Sequence^#^tie^i5^10 
iselected frbm the: group consisting^of: in ammo 'acld^equerice^^ 
wherein Y'is any integer as ^Tinetfih^bfe 1 ; arid a Complete f amiric^^cia^quence 
of a secreted protein encoded By a human cDNA clone identified by la clSN A Clone 
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Identifier in Table I and contained in the deposit. with the ATCC Deposit Number 
shown for said cDN A clone in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said 
5 polypeptide in a prokaryotic host. 

Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 
, comprises an amino acid sequence selected from the group consisting of: an amino 

acid sequence, of SEQ ID NO: Y ; wherein Y is any integer as defined in Table 1; and a • ^| 

complete amino acid sequence of a secreted protein encoded by a human cDNA clone 
10 identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
. ATCQ Deposit Nurnbecshown for. saideDN A clone in Table 1. ,.; .. . : 
k Further preferred is a method of making a recombinant vector comprising 
... . t t ii .. inserting any pf.the aboycs isolated nucleic acid molecule into a vector. , Also preferred 

; ri - is the recombinant vector produced by.this method.. 1 Also preferred. is ;apiethod,of 
15 . making a recombinant host cell comprising introducing the vector into a host cell, as 
well as the recombinant Jipst cell produced by this method. -j ]- ir : .: .1." 

Also preferred is a method of making an isolated, polypeptide comprising 
culturing thi^ recombinant host cell uncter conditions; such, that said polypeptide is ^ 
expressed and recovering said polypeptide. Also preferred f is this method of making 
20 an isolated polypeptide, wherein, sajd recombinant host cell is aeukaryotic cell and 
said polypeptide, is a secreted portion of a human secreted protein comprising an 
amino acid sequence selected from .the group consisting of: an amino.acid sequence of 
p SEQ IDNO:Y beginning with the; residue r at the position of the First Amino Acid of 
the SecretedPqrtion.of SEQ ID NO:Y> wherein .Y is an integer setforth in Table 1 and 
25 t said position of the First Amino Acid of the, Secreted Portion of SEQ ID NO: Y is 
defined in Table 1 ; and an amino acid sequence of a secreted portion of a protein 
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encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 
and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table i; The isolated polypeptide jprbduced by this method is also preferred. 
Also preferred is a method of treatment of an individual in need of an 
5 increased level of a secreted protein activity, which method comprises administering 
to such an individual a pharmaceutical composition comprising an amount of an 
isolated polypeptide, polynucleotide, or antibody of the claimed invention effective to 
increase the level of said protein activity in said individual. 

Th ? ?k?ve^ uses in a wide variety of hosts. Such 

10 hosts included but are not limited to, human, murine, rabbit, goat, guinea pig, camel, 
horse* mouse, rat; hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non- 
human primate, and human: In specific embodiments, the host is a mouse, rabbit, 
goat, guinea pig, chicken, rat, hamster, pig, sheep, dog or cat. In preferred 
■embc^imehts, the host is a mammal. In most preferred embodiments, the host is a 
15 human! - ; K»es<;;i-i ::o> ,*:t\i ■ r\ ■ | ^ 

, In specific embodi 

fourth column of Table 2, preferably excluded are one or more polynucleotides 
comprising, or alternatively ^ 
;.. column of Table.2 and described tfyl&e^ b , 

20 are uniquely deteW^ ID NO:X referred to in column 3 

r^?^?>r ^3p^3^^^KiiocmfiLS s encibGw&xnenlrs are directed to polynucleotide sequences ; 
exclu<3itig^ 

T ^ r ^H ^MpM^coimn of Table 2:- Irf ™^ 

all of the sequences which may be excluded by the general formula, it is just a 
representative example. All references available th^ugh ? mese accessions are hereby 
incorporated by reference in their entirety^ • 



25 
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TABLE 2 



Gene No. 


cDNA Clone 
ID 


NT 
SEQ 

ID 
NO: 

X 


ConUg ID 


Public Accession Numbers 


1 


HLICQ90 


11 


791828 


T91236. T86019, T99745. H26993. H30177, 
H42449, H782I7. H90333. N62729, N75483. 
AA430026, AA430235 


2 


HNTSM04 


12 


826718 


None 


3 


HMCAL59 


13 


827295 


None 


4 


HMACO04.H 
OEBE74 

*. 


14 


829265 


T68728. T68746. T68794, T688 1 3, T89540. 
£72283, R72320. H19329. H38021, H38246, 
H70681. H95507, AA025779. AA025778, 
AA025920 


5 


HMAHY59.H 
ARMDJ8 


15 


_ 826003 _ 


... RQ6?89 f R28538. R7 1 873, R7 1880. R7 1897, 
R77885. R77978. H30007, H30008, R88696, 
R90942. H49957; H50479, H63845. H63846. 
N74299, N93977. W052O9. AA428961. AA429078 


: 6 


HFXLL52 ■ 


16 


793766 : 


None " s J - • 


_ 


HKABY55 


17 


821607 


,T4p5j55. R16077, RJ5713. R66066, R67665, 
R72b68, R72007rR7247 1, R72869^ R72882. 
R73342. R73357. H00901 . H00902. H02520, 
R93337, N94336. AA010655, AA010656, 
AA047596. AA 130587. AA1 3055 1 


<> 

5 


HCQCr36 


18 


827281 


None > 




M rATHJZZ 


: 19 


827319 


None 


10 


HHFHD92 


20 


799537 


None 


11 • r ;: 


HNGFW58 


21 ' 


833074 


None 


12 


HOEFV6I 


22 


833079 


None , 


!3 


HPIAQ68 


23 


833082 


None 


14 


HNFFY60 


< ■ 24 "* 


.1826715 


None * •» ■ " v : ; 


15 


HWBAS39 


25 


823926 


R21399, R52101. R52196. R55654. H09798. 
H22862, H41225. R90791. R90894, H84247. 
H84246, H87060. H924I5. AA0I8825. AA173352 


16 


HE8EW79 


26 


"567372 


None 


16 


HE8EW79 


58 


905372 


• None »..,-.. " v 


17 


HTTDF41 


27 


827309 


None 


17 


HTTDF4I 


59 


824557 


None 


18 


HSSGJ45 


28 


905739 


None 




HJSSGJ45 


60 


rrrmr. rr 
826722 


None 


19 


HLWBY76 


29 


797609 


N30680 



( 
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20 


HDPBN34 


30 


i 665433 


N47245 


21 


HMSHY73 


31 


784862 : 


T4?414 V R 

N44946, WI983& W47291 


22 


HPRBF19 


32 . 


753282 


None . .- ; ^-'s-.U .-is:- ■ 


23 


HNFJE06 


33 


826289 


None 


24 


HCHCF6I 


34 


826773;' 


None 


25 


HBXLH40 


35 


828130 


None 


26 


HDPMV72 


36 


637584 


None 


27 


HEMFA84 


37 


608198 


None 


28 


HTOHW95 




>590745 


None 


29 


HUNAH63 


39 


567435 


None 


30 


HISBT59 


. t40 


t 833086 • 


iNone" . i *l 


31 • 


Hf^TAS52 


41 


833077 


None 


32 


HRACM44 


42 


827301 


None . . , , 


33 : ' • ' 


HFPES77 


43" 


' 748229 


None 


34 


HUSXU29 •, 


, \ -44_. 


,,824407 ,\ 


* -None, -H., -:»-■• <■.;:-:•*«■: w. «;5..?UH .■ * : • • ^ ' 


35 


HOHBB49 


45 


833080 


None 


..36\ 


HRABX31 J: „, 




- 827300 


2Norie V ■"^r-^ 


37 


HROBD68 


47 


827306 


None 


38 




*W 


753236 


None 


39 


HNHDY2I 


49 


609901 


^NoneWr,.-; i-...- v.- ^ tvrkd 




HOEBZB9 


50. 


.828.177— _ 


/.None 


41' 


HYAAJ7I .: i 




-826754kh 




42 °" 


HTEKS16 


52 


775586 


None 


43 


?HCUFX40> 


^-53'- 


: - 7 lT24 f ? ■ 




44 


HCWDL75 


54 


825939 


H70608, AA053601 ■ 


45 


HNHKJ57 


55 


827299 


None 


46 


HCMSSfijS^.. 


.-56 


912881. >< 


y&8|£$4,^ W33189, 
W37255. AA 192426, AA 192427, AA194737. 
AA661735, AA688029^%249K AA903899, 
F19507. F20527. AA854779, A121 8954. AI65975 1 


46 


UCMSSQ6 - 


' ' 


815654 


H83784. H83927/wi2197. ; W322i2; W33189. 
W37255, AAI92426. AA192427 , rc 


47 


HIBCE35 n 


57 


823743 


T40292.T41126.T41157 



.r.\f. 



(C) 2003 Copyright Derwent Information Ltd. 



WO 00/35937 



PCT/US99/29950 



310 



Having generally described the invention, the same will be more readily 
understood by reference to the following examples, which are provided by way of 
illustration and are not intended as limiting. 



10 



15 



20 



25 



Examples 

Example h Isolation of a Selected rDNA cinm> F™ m the PefrisitPH s* m ir 

Each cDNA clone in a cited ATCC deposit is contained in a plasmid vector. 
Table I identifies the vectors used to construct the cDNA library from which each 
clone was isolated. In many cases, the vector used to cons truct tKe library is.a phage 
vector from which a plasmid has been excisedTThe table immediately below 
correlates the related plasmid for each phage vectors in cbnstrycting the cDNA 
. l !^y^.F 0 ^?5^PJ e ^^^?^ a particular clon^ is identified in Table 1 as being i 



isolated in the vector "Lambda Zap," the corresponding "deposited clone is. in 
"pBluescript." .. :. :\ v. . \ ; : . ; ; v . - 

Vector Used to Constru ct Library 
Plasmid . t. 



Lambda Zap ; 
Uni-ZapXR 
21ap Express 
lafmid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 
pCR®2.I 



Corresponding Deported 



pBluescript (pBS) 
;pB luescript (pBS) 
pBK 

plafrnid BA 
pSportl 

pCMVSport 2.0 
pCMVSport 3.0 
pCR®2.1 
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Vectors Lambda Zap (U.S. Patent Nos. 5/128,256 and 5,286,636), Uni-Zap 

XR (U.S. Patent Nos. 5,128, 256 and 5,286,636), Zap Express (US. Patent Nos. 

5,128,256 and 5,286,636), pBluescript (pBS) (Short, J. M. et ai.. Nucleic Acids Res. 

16:7583-7600 (1988); Altihg-Mees, M. A. and Short, J. M. Nucleic Acids Res. 

17:9494 (1989)) and pBK (Alting-Mees, M. A. et ai., Strategies 5:58-61 (1992)) are 
commercially available from Stratagene Cloning Systems, Inc., 11011 N. Torrey 
Pines Road, La Jolla, CA, 92037. pBS contains an ampicilliri resistance gene and 
pBK contains a neomycin resistance gene. Both can be transformed into E. coli strain 
XlJ-1 Blue, also available from Stratagene. pBS comes in 4 forms SK+, SK-, KS+ 
and KS. The S and K refers to the orientation of the polylinker to the T7 and T3 
primer sequences which flank the polylinker region ("S" is for Sad and "K" is for 
Kpnl which are the first sites 6n each respiecti ve end of the linker). w +" or refer to 
the orientation of the fl origin 'of replication ( H ori w ), such that in one orientation, 
single stranded rescue initiated from the f 1 ori generates sense strand DN A and in the 
other, antisense. 

Vectors pSjjortl, pCMVSpoirt 2 6 and pCMVSport 3.6, were obtained from 
Life Technologies, Inc., P. 6. Box 6009, Gai thersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be transformed into E. coli strain 
DH10B, also available from Life Technologies (See, for instance, Gruber, C. E„ et 
al., Focus 15:59 (1993).) Vector lafmid B A (Itento Soares, Columbia Urn versity , 
NY) contains an ampicillin resistance gene arid can be transformed into E. coli strain 
XL- 1 Blue. Vector pCR^l, which is available from Ihvitrog^h, 1600 Faraday 
Avenue, Carlsbad, CA 92008, contains an ampicillin resistance gene and may be 
transformed into E. coli strain DH10B, available from Life Technologies (See, for 
instance, Clark, -J: M. t Niic. Acids' Ses. 16:9677-9686 (1988) anci Mead, D. et al t 
Bio/Technology 9; (1991).) Preferably, a polynucleotide of the present invention 
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does not comprise the phage vector sequences identified for the particular clone in 
Table 1, as well as the corresponding plasrnid vector sequences designated above. 

The deposited material in the sample assigned the ATCC Deposit Number 
cited in Table 1 for any given cDNA clone also may contain one or more additional 
5 plasmids, each comprising a cDNA clone different from that given clone. Thus, 
deposits sharing the same ATCC Deposit Number contain at least a plasrnid for each 
cDNA clone identified in Table 1. Typically, each ATCC deposit sample cited in 
Table 1 comprises a mixture of approximately equal amounts (by weight) of about 50 
plasrnid DNAs, each containing a different cDNA clone; but such a deposit sample 
10 may include plasmids for more or less than 50 cDNA clones, up to about 500 cDNA 
clones. 

Two approaches can be used to isolate a particular clone from the deposited 
sample of plasrnid DNAs cited for that clone in Table 1. First, a plasrnid is directly 
isolated by screening the clones using a ppljmucleptide probe corresponding to SEQ 
15 IDNO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
using an Applied Biosystems DNA synthesizer according to the sequence reported. 
The oligonucleotide is labeled, for instance, with 32 P-y-ATP using T4 polynucleotide 
kinase and purified according to routine methods. (Rg., Maniatis et a|. f Molecular 
20 Cloning: A Laboratory Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasrnid mixture is transformed into a suitable host, as indicated above (such as 
XL- 1 Blue (Stratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
The transformants are plated on 1.5% agar plates (containing the appropriate selection 
25 agent, e ? g. ? ampicillin) to a density of about 150 transformants (colonies) per plate. 
These plates are screened using Nylon membranes according to routine methods for 
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bacteria! colony screening (e.g., Sambrook et al. f Molecular Cloning: A Laboratory 
Manual, 2nd Edit;, (1989), Gold Spring Harbor Laboratory Press, pages 1:93 to 
1.104), or other techniques known to those of skill in the art 

Alternatively, two primers of 17^20 nucleotides derived from both ends of the 
5 SEQ ID NO:X (i.e., within the region of SEQ ID NO:X bounded by the 5 ' NT and 
the 3' NT;of the clone defined in Table 1) are synthesized and used to amplify the 
. desired cDNA using the deposited cDNA plasmid as a templatei- 5 The polymerase 
chain ; reaction is carried out under routine conditions, fro ^ 

mixture with 0.5 ug of the above cDNA template; A convenient reaction mixture is 
10; : 1,5-5 mM MgCl 2t 0.01 % (w/v) gelatin, 20 uM each of d ATP. dCTP, dGTP, dTTP, 25 
pmol of each primer and 0.25 Unit of Taq polymerase. Thirty five cycles iof PGR 
(denaturation at 94 degree C for 1 min; annealing at 55 degree C^lfor I miri; elongation 
^ at; 72 degree C for i?rnin)»are performed with atPerkih-EIrrie^ G^fus 'Automated 
sc/Xhe^akcycl&i ^The: amplified product is- analyzed by agarose 'gel^d^{r^pHbresis and 
15 ;the DNA band: wiuS expected molecular weight i The'PCR 
product is verified to;be the selected sequence: by subcldriihg "arid' sequencing the 
•• .vDNA product- ^fc r;\z\yy-- '* ■■ A-.-; i^iiu;'': ^ ::>'*u 

Several methods are available for the identification of the 5 ' or 3 ■ : hb¥-coding 
portions of a gene which may not be present in the deposited clone. These methods 
20 l R$$i$P but ^ clone enrichmeiiFifusihg ipe^ific^probes, * 

aand protocols similar or identical to 5 ' and 3' "KAGE^protbcols^Kicft are well 
known Jn the art, -For instance, a method 

generating jhe rrussi^ of a desired full-length trkrisbript. '(Frbmdm^Rjsrcine et 

al,, Nucleic Acids Res. 21(7):1683-1684 (1993).) 
.25 Briefly, a specific RN A oligonucleotide is ^ligated to the* 5 ^ ehds-bfa 

population of RNA presumably containing full-length gene RNA transcripts. A 
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primer set containing a primer specific to the ligated RNA oligonucleotide and a 
primer specific to a known sequence of the gene of interest is used to PCR amplify 
the 5' portion of the desired full-length gene. This amplified product may then be 
sequenced and used to generate the full length gene. 

This above method starts with total RNA isolated from the desired source, 
although poly- A+ RNA can be used. The RNA preparation can then be treated with 
phosphatase if necessary to eliminate 5' phosphate groups on degraded or damaged 

. RNA which may interfere with the later RNA ligase step. The phosphatase should 
then be inactivated and the RNA treated with tobacco acid pyrophosphatase in order 
, • to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 

£ leaves a 5 \ phosphate group at the 5 : end of the cap cleaved RNA which can then be 

Jjga 

ThisjnodifiedRNA preparation is used as a template for first strand cDNA 
synthesis using a gene s^ The first strarid synthesis reaction is 

used as a template for PCR amplification of the desired 5* end using a primer specific 
to the ligated, RNA oligonucleotide and a primer specific to the khown sequence of 
the gene of interest. The resultant product is then sequenced and analyzed to confirm 
■ u that the 5 r, end sequence belongs to the desired gene, - ':t>. 

:d;s.v i": .*«.«. »i. • -i ■■• ; . .. • ■ \ '.•••:« 

Example 2r Isolation of Genomic Clones Correspond in P t o a Polynucleotide 
... A human genomic Pljibrary (Genomic Systems, Inc.) is screened by PCR 
using primers selected.for the cDNA sequence corresponding to SEQ ID NO:X., 
a<xprding,to the ^ 

Example 3: Tissue Distribution of P olypeptide 
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Tissue/distnbution of mRNA expression of polynucleotides of the present 
invention is determined using protocols for Northern blot analysis, described by t 
among others, Sambrook et at. For example, a cDNA probe produced by the method 
described in Example 1 is labeled With P^'using^ 
5 system (Amersham Life Science), according to manufacturer's instt^ctions. After 
labeling, the probe is punfied using 
I^bofjatories, IncOi according ^ 

purified labeled probe is then used toexamme various human 'tissued' for mRNX 

'•-'.expression.^ : '""^v \ -h^r-r ^ v" -*o ; " f,; -"• - ■'• : a 

0 v Multiple Tissue Northern (MTN) blots containing various human ti^sijw (H) 
orhum^immuri^ 

Prpbq tfsing E^prcssHyb^ hybridization isdludc^ according' 
i; (^?n u fecjturer's pr^ the 
; v:;.r :^re ^untedrahd exposed to film at i-TO'degree G overnight? and'irie films a 

developed according to standard procedures. zorir " r ' * 

Examnlft 4r Chromosomal Manning of the PniV n u^i^wtirf^ ^ ^ n ^ ^ l 

. - 5 k : ? i r/'^p'i qJ J'S®ft MPJfifiiM de pri me r 'set : i s' desi gned accord i rfg L io tlre^e^u^rlce' at "irifc 5' : . 
^ehd^pfSj^^ 
primer scf is then. used i 

conditions : 30 secon^95 .degree- C; 1 minute, 564egreeG; 1 -minutei^O degrefet; 
Human; mouse, and hamster DNA is used as template imadditiorMtt a £6rfiafie v dell 
u^J^/a^W* If^fMyzedon either;8%,pplyacryla^ 
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gels. Chromosome mapping is determined by the presence of an approximately 100 
bp PCR fragment in the particular somatic cell hybrid. 

Examples: Bacterial Expression of a Polvn«nrirfP 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers corresponding to the 5' and 3' ends .of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 
BamHI and Xbal, at the 5' end of the primers in order to clone the amplified product 
into the expression vector. For example, BamHI and Xbal correspond to the 
restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsvvprth, CA). This ptasmid, vector encodes antibiotic resistance (AmpO^ a j 
- b £? te f? a J ? ri Sin of replication (ori), an IPTG-regulatable promoter/operatbr (P/iO), a 
ribpsome binding site (RBS), a 6-histidine:tag(6-His), and restriction enzyme bioning 

Sites. • <•..-. ; •• *">'*'./.v^ft 1 ' 

The pQE-9 vector is digested with BamHI and Xbal and the amplified 
fragment is ligated into the pQE-9 vector maintaining the readinglfrarhe-initiatexi at 
the bacterial RBS. The ligation mixture is then used to transform the E. coli strain 
M15/rep4 t (Qiagen, Inc.) which contains multiple copied of the plasn^d pRfiP4f which 
expresses the JacI repressor and also confers kanamycih resistance (Kan 1 "). :rr:r 
Transformants are identified by their ability to grow on LB plates and 
ampicillin/kanamycin resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis, - \r: , .xtum. .n^i-m 

Clones containing the desired constructs are grown^ overnight (O/hJ) in liquid 
culture in LB media supplemented with both Amp (100 ug/ml) aiid Kan (25 ug/rril). 
The O/N culture is used to inoculate a large culture at a ratio of 1:100 to 1:250. The 
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cells are grown to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogaJacto pyrahoside) is then added C6 a final concentration of I 
mM. IPTG induces by inactivating the lad repressor, clearing the P/O lading to 
increased gene expression^ 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by 
centrifugation (20 ihins at 6000Xg). The cell pellet is solubilized in the chao tropic 
agent 6 Molar Guanidine HCr by stirring for 3-4 hours at 4 degree C. The cell debris 
is removed by centrifugation, and the supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") affinity resin column (available from 

. , ■ • i ' .i ....... ■ ■ 

QIAGENi Inc.; supra). Proteins with a 6 x His tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step procedure (for details see: The 
QIAexpressionistXI9^ *"* r; " AL \ 

. Briefly, the superniatant is loaded onto the cblumn in 6 M g;aahidme-HCl f pH 
8, the column :is first washed with 10 volumes of 6 M guahidin^-HCf, p$I%f then 
washed with! 10 volunieS&f;^ polypeptide is 

eIutedvWith6M^ ^ ' 1 • 

The purified protein is then renatured by dialling it against phosphate- 
buffered saline (PBS) or 50 mM Na-acetate, pH frbiiffeif plus W0 mM Nafcli 
Alternatively, the protein can be successfully refolded while immobilized on the Ni- 
NTA column.iThe^recommehaed c as follows: renature using a linear 

6M-1M urea gradient m^ 7.4, 
containing protease inhibitors. The reridmratibh should bb perfbhned over a period of 
1.5 hours : opmore. 1 After : renaturattbn -the- proteins' 'iairt' elutod by me •aS&ltibn of 250 
■mM immidazole. Immidazole is removed by k final diaiyiitig step against PBS or 50 
mM sodium acetate pH 6 l buffer ^ purified protein is stored at 

AdegreeC or frozen at -80 degree C. 1 lr ' " 
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In addition to the above expression vector, the present invention further 
includes an expression vector comprising phage operator and promoter elements 
operatively linked to a polynucleotide of the present invention, called pHE4a. (ATCC 
Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
5 1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a 
Shine-Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The 
origin of replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The 
promoter sequence and operator sequences are made synthetically. 
10 . DNAcan b(S inserted into the pHEa by restricting the vector with Ndel and 

?^^'. 3 9 , ^_ < ? r A *?I 1 . 8 ' inning the restricted product on a gel, and isolating 
the larger fragment (the stuffer fragment should be about 310 base. pairs). The DNA 

,.. ^&/S[J»3^.?««^ to.^^ j«s^.d^bedin.Exainple 1, using PCR 
prime ?; s ^^"S.restnction sites for Ndel (5-, primer) and Xbal, BamHI, Xhol, or 
15 ^-P- 18 P0 mer >- The PCR insert is gel purified and restricted with compatible 
enzymes. The insert and vector are ligated according to standard protocols. ; 

The engineered vector could easily be substituted in the above protocol to 
express protein Jn a bacterial, system. , . . . ; C 

20 foarmyfr ft Purification of a PnivngptM.. f r » m an i ni .i,. Bin „ p pi y 

••T he .W??t** * Ilem «* i .y c n»Aod can .be used to. purify* polypeptide — 
^Pressed in E coli when it is present in theform of inclusion bodies; Unless 
■^V^,^^f^.^}M^S9^9^^ s ^m conducted at 4-10 degree C" " 

Upon completion of the production phase of the £. coli fermentation, the cell 
25 culture is cooled to 4-10 degree C and the cells harvested by continuous 

centrifugation at 15.000 rpm (Heraeus Sepatech)! On the basis of. the expected yield 
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of protein per unit weight of cell paste and the amount of purified protein required, an 
appropriate amount of cell paste, by weight, is suspended in a buffer solution 
containing 100 mM Tris, 5.0 mM EDTA, pH 7.4: The cells kre dispersed to a 
homogeneous suspension using a high shear mixer; 

The cells are then lysed by passing the solution through a microfluidizer 
(Microfuidics, Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi The homogenate 
is then mixed with NaCl solution to a final concentration of 6.5 tA NaCl, followed by 
centrifugation iat 7000 xg for 15 min. The resultant pellet is Washed again using 0.5M 
NaCl. 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidine 
hydrochloride (GuHCl) fbr 2-4 hours. After 7000 xg centrifiigatidn for 15 min., the 
pellet is discarded and the ^lyt^ptide containing sii^^ iricubated at 4 degree 

C pveniight to allow further ;r ' - ^ ; 

/Following high speed-cenfrifugaition (36;O0O Xgy tofemove insoluble particles, 
the GuHCl solubilized protein is refolded by ^ 

20 volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCl, 2 mM EDTA 
by vigorous stirring. The refolded diluted protein solution is kept at 4 degree C 
without mixing^ 42 hou c^r ^ H 

To clarify the refolded polypeptide solution, a previously prepared tan geritial 
filtration unit equipped wjth 0 v 16 ^m membrane filter with appropriate'surface area * 
(e.g., FiltrOT), equilibrated acetate, pH 6:0 is employed The; 

filtered sample is loaded onto a cation exchange re$in (e;g., Poros HS-50, Pelsepti ve 
Biosysjems). ..^elcplumn; is pasted with 40 mM sodiunvafcetkte, pH 6.0 ahd'eliited 
with 25Q mM, SQ^ and 1500 mM NaCl in the same buffer, in a 

stejwise manrt^ >; 
monitored. Fractions are collected and further analyzed by SDS -PAGE. 
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Fractions containing the polypeptide are then pooled and mixed with 4 
volumes of water. The diluted sample is then loaded onto a previously prepared set of 
tandem columns of strong anion (Poros HQ-50, Perseptive Biosysterns) and weak 
anion (Poros CM-20, Perseptive Biosysterns) exchange resins. The columns are 
equilibrated with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 
mM sodium acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using 
a 10 column volume linear gradient ranging from 0.2 M NaCl, 50 mM sodium 
acetate, pH 6.0 tp 1.0 M NaCl. 50 mM sodium acetate,pH 6.5. Fractions are 
collected under constant monitoring of the effluent. Fractions containing the 
polypeptide (de^mined, for instance, by 1 6% SDS-PAGE) are then pooled. 

r: ... . : T ^ KiW^fe should exhibit greater than 95% purity after the 

f^Yf «eps. : hfo major contaminant bands should be 

observed from Commassie blue stainedl£% SDS-PAGE gel whea 5 ug of purified 

contamination, and typjcally the LPS content is less than 0.1ng/ml according to LAL 



assays. 



Example 1\ Clftninp and Expression of a Polvpte ) 
Exprmion iSysjf m \ 

: . / In this example, the piasmid shuttle ^ vector pA2 is used to insert a 
polynucleotide into a baeulovirus to express a polypeptide. This Expression vector 
contains the strong polyhedrin promoter of the Autographa cdlifdniica nuclear 
. polyhidrosis <vjrus <AcMNPV)-f6lldwea by convenient restriction sites s u ch as " 
BamHI, Xba I and Asp718. ; The polyadenylation site of the simian virus 40 ("SV40") 
is used for . efficient polyadenylation.' For easy selectibh of recombinant virus, the 
piasmid contains the beta^galactosidase gene from E. coli under control of a weak 
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Drosophi la promoter in the same orientation, followed by the polyadenylation signal 
of the polyhedrin gene. The inserted genes are flanked on both sides by viral 
sequences for cell-mediated homologous recombination with wild-type viral DjMA to 
generate a viable virus that express the cloned polynucleotide. 
5 Many other baculovirus vectors can be used in place of the vector above, such 

as pAc373, pVL941, and p AcIMl , as one skilled iii the art would readily appreciate, 
as long as the construct prdvi des appropriately located signals for transcription, 
translation, secretion and the like- including a sigriai peptide and an in frame AUG as 
required. Such vectors are described, for instance, in Luckow et al.. Virology 170:3 1 V- 
10 39(1989). 

Specifically, the cDNA sequence contained in the deposited clone, including 
the AUG initiation codon and the naturally associated leader sequence identified in 
Table 1, is amplified usm^ (] If the naturally 

occurring signal sequence is used to produce the secreted protein, the pA2 vector does 
15 not need a second si^ QP) 
to include a baculovirus leader^ 

Summers et all, "A ManuatofM ari<i Insect tell 

CultureProcedu^s; -Texas Agricultural 
. ; (1987). * ■ ' 

20 / TThe 

commercially available^ La'JolVa.'Qi^the fragment 

then is digested with appropriate restriction enzymes aind igaih purified on a 1% 
-agarose gel. 'ry^vj ■■:fc-i-v, r< ■•r:::;::;r 1 r;'' i "::: ; - " : - :f ^^ 

The plasmid is digested with the cdircspohiding rekn c^i on eniymes and 
25 optionally, can be dephosphor^lated using calf intestinal phosphatase, using routine 
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procedures known in the art. The DNA is then isolated from a 1% agarose gel using a 
commercially ayaiiabie kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphorylated plasmid are ligated together with T4 
DNA ligase. E. coli HB 101 or other suitable E. colt hosts such as XL-1 Blue 
5 (Stratagene Cloning Systems. La Jolla, CA) cells are transformed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified 
by digesting DNA from individual colonies and analyzing the digestion product by 
gel electrophoresis. The sequence of the cloned fragment is confirmed by DNA ^ 
sequencing. 

10 Five ug of a plasmid containing the polynucleotide is co-transfected with 1 ^0 

ug of a commercially available linearized baculovinis DNA ("BaculoGoId™ 
baculovjnis.DNA\.PI^iijgen.San Diego, CA), using the lipofection-method 
described by Feigner et al.. Proc. Natl. Acad. Sci. USA 84:7413^7417 (1987). One ug 
of BaculoGoId™ virus DNA and 5 ug jof the plasmid are mixed in a sterile well of a 
15 microliter plate cprjtaining 50 ul of serum-free Grace's medium (Life Technologies 
Inc., Gaithersburg, MD). Afterwards, 10 ul Lipofectin plus 90 ul Grace's medium are 
added, mixed and incubated for 15 minutes at room temperature. Then the 

transfection mixture is added drop-wise to Sf9 insect cells (ATCC CRL 171 1) seeded C 
in a 35 mm tissue culture plate with I ml Grace's medium without serum. The plate is 
20 then incubated for 5 hours at 27 degrees C, The transfection solution is then removed 
from the plate and I ml of Grace's insect medium supplemented with 10% fetal calf 
serum is added. Culti vation is then continued at 27 degrees C for four days. 

After four days the supernatant is collected and a plaque assay is performed, 
as described by Summers and Smith, supra. An agarose gel with "Blue Gal" (Life 
25 Technologies Inc., Gaithersburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description of 



(0 2003 Copyright Derwent Information Ltd 



WO 00/35937 PCT/US99/29950 



323 



a "plaque assay" of this type can also be found in the user's guide for insect cell 
culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10.) After appropriate incubation, blue stained plaques are picked with the tip of a 
micropipettor(e.g. f Eppendorf). The agar containing the recombinant viruses is then 
5 resuspended in a microcentrifuge tube containing 200 ul of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded 
in 35 mm dishes. Four days later the supernatants of these culture dishes are 
harvested and then they are stored at 4 degree C. 

To verify the expression of the polypeptide, Sf9 cells are grown in Graces 
10 medium supplemented with 10% heat-inactivated FBS. The cells are infected with 
the recombinant baculovirus containing the polynucleotide at a multiplicity of 
.infection 0MOI?) : of about 2. If radiolabeled proteins hours later the 

■ ■ h ^ edillm is rc ^ ov ?d and is replaced wi^ 

cysteine (available from Life Technologies Inc., Rockviiie, MD). After 42 hours, 5 
15 ; tiCi pf^?S-methipnine and 5 uCi , 35 S-eysteine (available from Amersham) are added; 
The ceils are further incubated for 16 hours and then are harvestediby centrifugation. 
The proteins in the supernatant as well as the intracellular proteins are analyzed by 
SDS-PAGE followed by autoradiography (if radiolabeled).; • 

•^up £W*$ c t 3 : I^?!n^nay?^-i«cd:t0 determine the amino : teri^iiial sequence of the 
. ..produced -protein. a ... . i 



Examhle 8: Exnression of a ^lyp ppf jde in Mammalian Celiq 

i he polypeptide of the present invention can be expressed in a mammalian 
cell. A typical mammalian expression vector contains a promoter element, which 
25 modiatesTthe initiation of transcription of mRNA, a protein coding sequence, and 
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signals required for the termination of transcription and polyadenylation of the 
transcript. Additional elements include enhancers, Kozak sequences and intervening 
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient 
transcription is achieved with the early and late promoters from SV40, the long 
5 terminal repeats (LTRs) from Retroviruses, e.g., RS V, HTLVI, fflVI and the early 
promoter of the cytomegalovirus (CMV). However, cellular elements can also be 
used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, t J) 

for example, vectors such as pS VL and pMSG (Pharmacia, Uppsala, Sweden), 
10 pRSVcat (ATCC 37152), pSV2dhfr (ATGC 37146), pBC12MI (ATCC 67109), 
pCMVSport 2.0, and pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, 
Cos 7 and CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) 
cells. * • -•- • ; - * ■ 

15 Alternatively, the polypeptide can be expressed in stable cell lines containing 

„ the polynucleotide integrated into" a chromosome. The co-trarisfectibn with a 
selectable marker such as dhfr, gpt, neomycin, hygromycin allows the identification 
and isolation of the transfected cells. 

The transfected gene can also be amplified to express large amounts of the 
20 encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developing 
cell lines that carry several hundred or even several thousand copies' of the gene of 
interest. (See, e.g., Alt, F. W., et al., J. Biol. Chem. 253:1357-1370 (1978); Hamlin. J.. 
L. and Ma, C, Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A., Biotechnology 9:64-68 (1991).) Another useful selection marker 
25 is the enzyme glutamine synthase (GS) (Murphy et al., Biochem J. 227:277-279 , 

(1991); Bebbington et ah, Bio/Technology 10:169-175 (1992). Using these markers, 



( 
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,, the mammalian cells are grown in selective-medium and the cells With the highesi 
resistance areselected. These c6lV lines contain the amplified gene(s) iritegraiSd into a 
chromosome Chinese hamster ovary (CHO) ; a^'f/s6Wls f i^'b^n : u^d'^f'the 
. production of proteins.' ■■•■>■> '■• ■ Wv!,: ;: ' ^.T'ov.-fii-; 

5 Derivatives of the plasntid pSV2^dhfr{ATCC Accession No: 3^1^ &le 

expression vectors pC4 (ATCC Accession No.' ^S^y^fd6 (A'TioC Aeoemon 
No.209647) contain the strong promoter (LTR) of the Rous S arcbm a Vn-us (Ctillen et 
'^aWMolecut^ 

GM^enhancer (Boshart et al.;Cell 4l:52^6WW i; ^^£ 6&^s, e.g.. 
10 wim, me restriction enzyme C ° J 
cloning of, the^gehefbT interest- the vectbre also fcbnta^rt^u^ 
: : pplyadenylation€ndsteiWiM^ ft^r^J^lm^^le^&e 
Dlff^-geneumdercontrol^ 

1 5 n 1 i restricti oh -enzymes' afld then dephosphoiy latey' UsFhg 'calf intey^alf^n^plh^Nl^r 
prcwedure&knbwntimth&a^ 

^ ) R^cOldtflinedtnlE^ 

produced s<*retettproteirt;*h& 
20 »AlfemativeI.y/af'^ 

;mpdified>t61ih'clude^heterologbus^sfg^ 

The amplified fragment is isolated from a 1% agarose gel using a 
commercially available kit CGeneclean,* BIO 101 InU^'lbiii^^e^^&nt 
then is-digested^th appropriate res«ctidh'enzyme's ? aiia agaJnpunRdd bna 1% 
25 agarose-gelifioijsr^iq:-:: ^: <r> vs -•■ w'l !,.tr : y.S'!M;.,= ^i.j:o-'; vt.^'i /;j,n: .zniascntj CI 
D»r,A fiisiWKj .§a;-,*H , f.j latiiijji. /fo» - ; : J«25-*--»T u; xsui-jr uii^nHza 
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r^e^ampHfiecl fragment is then digested with the same restriction enzyme and 
• fljrff 99 :» ! # agarose gel. , The isolated fragment and the dephosphorylated vector 
- ''Saffi 1 * ^ ith T4, PNA ligase. £ coliHBlOl or XL-1 Blue cells are then 
transformed and bacteria are identified that contain the fragment inserted into plasmid 
5 pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster py,ary cells lacking an active DHFR gene is used for 
tm - tV^ 8 ^?^^":- .I^X! 6 f*S pf .the-^pfies^ion jtlasmid pC6 a pC4 is cotransfected with 0.5 
> ;* "?)° f fJsf J?^^ The plasmid pSV2- 

:> ^if t ^^%^0i^.^^ b hi v ^^ t > the neo gene from Tn5 encoding ah 
10 i^'S^.^^^^^'mm.mm °f antibiotics ; including G418. The cells are 

with 1 mg/rnl G418: After 2 days, the 

alpha minus MEM supplenrcn^ r wid}, ; ^ 1 
"Isnq^jlji ^^^HV.^^f^ys^WS 1 ? clones are -trypsinized and dien seeded in 

^'ii 1 !^ rP^-t ?°P PM- .^99 >J?M- PPa "M> r - ,G|ones growings at the highest = > ^: 
"^g$®®£l&f8)tt1$?&& ^AmtoMtetf4» Orwell plates containing 
OT^^^.SP^f^ffrfVSr;;^^.^ «H; ^uM.S.uM; itttiftM. 20 mM); 

0 5 .j Sf»f 89-»^ u ^.^P!^Pf?fPf desired gene product isanalyzfed, ' X 

^fl^^^^'S^&^A^SfKPin blot or by reversed.phase HPLC analysis. 

E ™ mpl ? 9i EcateiaJEiigians- ; • .< . 

nlfcMW^titigt 8^fe.PFF^Mnven«on are /preferably fused to other ^ 
5 proteins. These fusion proteins can be used for a variety of applications.? ;For - '» 
example, fusion of the present polypeptides to His-tag, HA-tag, protein A, IgG 
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domains, and maJtose binding protein facilitates purification. (See Example 5; see 
also EP A 394,827; Traunecker, et al.. Nature 331:84-86 (1988).) Similarly; fusion to 
r ;tfO-l-, IgG-3. and albuaiiiii increases the haiflife time in vtetiii&ear localization • ' 
signals fused to me pblypeptides of tn^ 
5 specific subcellular localiiratibn. whild^c^ 
, .:; increase or decrease the activity of a fusion protein. Fusion proteins can also create 
cWmeric m « 1 «: ule s having more than one functidn. Finally, fusion proteins can 
•;. increase solubility arid/or stability of the fused profein compared to the non-fused 
protein; AH of the types of fusion proteink described above can ^ " ; 
1$, modifying the^followihg protocol. Which outlmes the fusidW of a poiy^ptide to an 
: IgG molecule^orithe prot6cbj described'iri Examplle l 5 f --' ' 
; v.^ 

.•? Primers also should have"cbhven^ facilitate ' 

15 ^qipning intotan expresM ; ' 

: r:>rFdf Kiample;^ 
can beiligatediinto the BamHI clohrng ske^ ^dte maVthe 3 ^Bamffl sn4 "s^ould be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with 
Banimjineariringthe^cto* 
20 by the PGR protocol described in Example?, irligdtetf irito tnisl^ Note " 

ih ^ codon. othe^sta fusion protein will 

not; be produced. ■.■;:a:\i>: •• «'•>■•'■ :'v--n; \?>t--.c.>x ;oq - aw *?:•■<■. 

; ;i Jf me;naturidlytoceuriing«ign^ 
protein, P G4 does not need a second signa^ naturally 1 

25 purring sign^^ 

heterologous signal sequence^ee^g^AVCS : 9^4891^ b;T!q ' ' ; 1 '"' ^ " n " h 



(0 2003 Copyright Derwent Information Ltd 



WO 00/35937 



PCT/US99/29950 



328 

Human IgG Fc region: 

GGGATCCCK3AGCqCAAATCTTCTGACAAAACTCACACATGCCCACCGtGC 
CCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAA 
5 CCCAAGGACACCCTCATGATCTCCCGGAGTCCTGAGGTCACATGCGTGGT 




. :*M$F^M*?M&®W Affitflfflfl-T from a Pftlypfipttflf c n-to«fi 



>■■ -^ifPfHI^P^f $i9$J$5 a ! g $ t «n>;?n.t',pn can be prepared by a variety of i' 
; ^^fff' . ( ^' f^P?5,^58k As,9ne example of such methodsT'cells 

expressing a polypeptide of the present invention is administered to an animal tb" ; 

ind "" ;$f; p ^""!°" ? f ^F 3 . Popteuniijg polyclonal antibodies,. In a preferred 

P^ p f ation °M? e seCT ?.^ P rc >^".n |s..prepared and purified to render it -H 
substantially free, of ^na^ral cpnMumnants. .Such a preparation is there introduced nito 
an animal in order to produce polyclonal antisera of greater specific activity. v 
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I" dte most prefeired method,' the antibodies of mel present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
. antibodies can be prepared using hybridoma technology: 8 (Kdhler et al:, Mature 

(l?T»i3Kahler.etTU.-; Eur,*ln^iiiidi:'6:i I I'(fW6^fete & aCiur. J. 
5 Immunol. 6:292 (1976); Hammerling et aI. i i«:'>Kfi^|(^iQ'^^^-^t^eil 
Hy>ndprnas t: Elsevierv N.¥*. j>pi 563-681 (1981).) In genefkl^uch procedures 

P^r? b, ^With a secreted ^ jn 
«ny citable tissue culture radium; h\>weVeriif^ 
10 modified fegle^inedium supplemented^^ ^inactivated « 

abM^^egrees^i^d^pplemeritea wimabtftTld^ 
about 1,000 U/ml of penicillin, and about 100 ug/mt of streptomycin. ^ i! ' u ' i '- 4 ' 

a .Jhe splenocytes iof subh mictfare ^xtractel^ahd fused a suitable myeloma 

15 iKI^inyentio^Sfhoweyerv it is preffe ceWline 1 

;v. avXSP2£>), available frornithe ^{S^ftei^fasidrftitne r&ui^h ! $r^ 

selectively maintained in HATimedium^aiid tnWa^fi^Wdng^^S 5 - 1 

« 4^bedb y ^ 

^n?*Mirough^uchia'select^ ^ icn f 
2 ^u if! s ^ r ^. a nMbodiesxapabie of bindings ; TOTS o\V . ,1« «• UK 

Alternatively, additional antibodies capable of binding to thl^lype^e can 
be produced in a two-step procedure using anti-idiotypic antibodies. Such a method 

' P ossl 'ble to obtain an antibody which binds to a second antibody. In accordanefwith 
25 this method, protein specific antibodies are used to immunize an animal, preferably a 
mouse. The splenocytes of such an animal are then used to produce hybridoma cells. 



(0 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCT/US99/29950 

330 

|iy^, d 9nia.celb are screened to identify clones which produce an antibody 
; r . jho«.ab f Uity tp bind 1 to the protein-specific antibody can be blocked by the 
polypeptide. Such antibodies comprise anti-idiotypic antibodies to the protein- 
WW* 1 !! ? nd .9 a n. used to immunize an animal to induce formation of 
5 further protein-specific. antibodies. ; f . , • : 

, ,,. s .. , : .J} tfBJP: mm**** *at Fab and F(ab*)2 and other fragments of the 
antibodies of ; the present tnyention may be used according to the methods disclosed - , 

^^'y^^^^ ta i^^^^-V*<^^W-phfiMy6e cleavage, using J 
'-■iic I'f vl 2 ^??^ *^^ *^f> F^^Uf'ft? ; Pt?^uce Fab .fragments) or pepsin (to produce F(£b*)2 
^ b-^^%r^HP^^!Xs^CBtec| , proteinrbinding fragments can be produced 

cheimstry. ^ . , .„ , ff( ^.. . 0l b . i>! .„,:;...*,«<, to inv. J cKT.; 
. , . i :i -j JwT;'? y^°t}^)?f»WM. b odies in humans, it may be preferable to use 
^"rtlr^W^Rf^S mpnoclonaJ.antibQdies.. Such antibodies can be produced 

yg&S&ttl^^ arelhown in 

*3 ^b»felBr^ y ^i^?^ so ^ Science 229:1202 (1985); Oi ef al., ! - 

16/567; f aftgucni et ' ) 

20 et al.. WO 8702671; Boulianne^tal^ 

Eramfflfl lit rVftfhirtion Of fiwrtfwl Pr otf in for Hlrh^hro urtnftf 

,,.i|lK.; Jt . .i: r-od t,vm* «*H tot •« ot * f.»..q 
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The following protocol produces a supernatant containing a polypeptide to be 
tested. This supernatant can then be used in the Screening Assays described in 
> Examples 13-20. 

Fim; dilute Poly-D-Lysine (644 587 Boehringer-Manriheimj stock solution 
5 .(lmg/mi in PBS) 1:20 in PBS (w/o calcium or magnesium 17-516FBiowhittaker) for 
a working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well 
plates) and incubate at RT for 20 minutes: Be sure to distribute the solution over each 
well (note: a 12-channel pipetter may be used with tips on every other channel). 
Aspirate off the Pbly ImlPBS (Phosphate Buffered 

10 Saline). The PBS should remain in th£ well until just prior to plating the celts and 
plates may be poly-lysine coated in advance for up to two weeks ' 

Plate 293T cells (do not cany cells past P+20) at 2 x 10* cells/well in 5ml 
DMEMCDulbecco's Modified Eagle kedium)(with 4.5 G/L gJudbse and L-giutamine 
(12^604F Biowhittaker))/10% heat iriactivateid FBS(14-503FBiowhittaker)/ix 
5 - Pehstre^l7-602E Bidwhittaker^ 

J\w- Thetoext day, mix tbgethier in a stenle^oiutiori basin: 300 til Lipofectamine 
:■■■» (18324-012 Gibco/Bftt) and'5ml dptim^nV I (3 19S5070 GiM)/§t(L)/96-wcn plate. 
KWith a small Volume multi-chaiinel p ip etter t ali^ot Approximately 2ug of an 
.expression Vector containing a polynucleotide insert, produced by the methods 
3 tescritediinExwples8or 

plate. . With amulti-chanhel pipetter, adii 50ui of the Li^ofec^ne/OptiiMm i" * 
mixture to each well. Pipette up and down gently to mix. Incutate at RT 15-45 
5 ™nutes. After about 20 mihutes, use a iriulti-chanriei" pipetter to adci i50ul Optimem 
I to each well. As a control; son* plate of vccioi DNA lacking an ^riiert should be 
transacted with each set of transactions 
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Preferably, the transfection should be performed by tag-teaming the following 
tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much time on PBS. First, person A aspirates off the media from four 24-well plates 
of cells, and then person B rinses each well with .5-lmI PBS. Pereon A then aspirates 
5 off PBS rinse, and person B , using al2-channel pipetter with tips on every other 
channel, adds the 200ul of DNA^ipofectoiine/Opumem I complex to the odd wells 
first, then to the even wells, to each row on the 24-weII plates. Incubate at 37 degrees 
C for 6 hours. i 1 

...... ^ i,e ce, l? ^.'"^HMng, prepare appropriate media. either 1%BSA in 

0 DMEM with lx penstrep, or CHO-5 media (1 1 6.6 mg/L of CaCI2 (anhyd); 0.00130 
mg/L CuS0 4 -5H 2 0; 0-050 ,mg/L of Fe(N0 3 )j-9H 2 0; 0.417 mg/L of FeS0 4 -7H,0; 
311.80 mg/L of Kcl; 28,64 mg/L of MgCl 2 ; 48.84 mg/L of MgSO,; 6995.50 mg/L of 
NaCl; 2400.0 mg^L of NaHCO,; 62.50 mg/L of NaH 2 PO 4 -H 2 0; 71.02 mg/L of 
Na 2 HP04; .4320 mg^ of ZnS0 4 -7H 2 0; .002 mg/L of Arachidonic Acid ; L022 mg/L 
> of Cholesterol; .070 mg/L of DL-alpha-TocopheroI-Acetate; 0,0520 mg/L of Liholeic 
Acid; 0.010 mg/L of Linpleiyc Acid; 0,010 mg/L of Myristic Acid; 0,010 mg/L of 
Pff!?.^* 0 ^??^ qf.Palmitric Acid; 0.010 mg>L of Palmitic Acid; 100 mg/L of 
Pluronic F-68; 0^10 mg/L of .Stearic Acid; 2,20 mg/L of Tween 80; 4551 mg/L' of D- :*) 

G,U ^ ? f ^ ? ! 5 m ? /m ; , -^" A, ^ nine; i 4 7: 5 P »ng/ml of L-Aiginine-HeL; 7:50 mg/ml 
of ^Asi^gii^ : ^ ; ^65.mgi|ml of L-Aspartic Acid; 29.56 mg/ml .ofL-Cystine- 

m ^*$y\¥»^y}i#h£^^? i Q' 7-35 mg/mi of L-GIutamic Acid; 365.0 
mg/ml of L-Glutarmne; 1 8,75 mg/ml of Glycine; 52.48 mg/ml of L-Histidine-HCL- 
H ?° ; ,n 6 :?l m 8/fl°f L-IsoJeucine; 111.45 mg/ml of L-Leiicine; 163.75 mg/ml of L- 
Ly !! n *"^ : v^-.^ ™^ m ! P f r L -Wethionine; 68.48 mg/ml of L-Phenylalainine; 40.0 
mg/ml of L-Proline; 26.25 mg/ml of L-Serine; 101.05 mg/ml of L-Threonine; 19.22 
mg/ml of L-Tryptophan; 91.79 mg/ml of L-Tryrosine-2Na-2H 2 0; 99.65 mg/ml of L- 
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Valine; 0.0035 mg/L of Biotin; 3.24 mg/L of D-Ca Pantothenate; 1 1 .78 mg/L of 
Choline Chloride; 4.65 mg/L of Folic Acid; 15.60 mg/L of i-lnosijol; 3.02 mg/L of 
Niacinamide; 3.00 mg/L of Pyridoxal HCL; 0.031 mg/L of Pyridoxine HCL; 0.319 
mg/L of Riboflavin; 3.17 mg/L of Thiamine HCL; 0.365 mg/L of Thymidine; and 
0 68a mg/L of Vitamin B l2 ; 25 mM of HEPES Buffer, 2.39 mg/L of Na 
Hypoxanthine; 0.105 mg/L of Lipoic Acid; 0.081 mg/L of Sodium Putfescine-2HCL: 
55.0 mg/L of Sodium Pyruvate; 0.0067 mg/L of Sodium Selenite; 20uM of 
Ethanoiamine; 0 122 mg/L of Ferric Citrate; 41.70 mg/L of MethyUB-Cyclodextrin 
completed with Linoleic Acid; 33.33 mg/L of Methyl-B-Cyclodextrin cpmpjexed 
with Oleic Acid; and 10 mg/L of MethyNB-Cyclodextrin coipplexed with Retinal) , 
with 2mm glutamine and Ix penstrep. (BSA (81-068-3 Bayer) lOOgm dissolved in 1L 
DMEM for a 10% BSA stock solution). Filter the media and collect 50 ul for 
endotoxin assay in 15ml polystyrene conical. 

The transfection reaction is terminated, preferably by tag-teaming, at the end 
15 of tKfe incubatiori period. Person A aspirates off the transfection media, while person;, 
B adds 1 .5ml appropriate media to each well. Incubate at 37 degrees C, for 45 or 72 

hours defending on the media used: 1%BSA for 45 hours or CHO-5 for 72 hours. 

<.$ ?■■>;> ^isfii;* .Ha s v;ri rn^Mv iOdq wfio ^iww; .-*>tjv 
On day four, using a 300ul multichannel pipetter, aliquot 600ul in one 1ml 

deep well plate and the remaining supernatant into a 2m! deep well. The supernatarits 

20 from each well can then be used in the assays described in Examples 13-20. 

It is specifically understood that when activity is obtained in any of the assays 

described below using a supernatant, the activity originates from either the 

polypeptide directly (e.g., as a secreted protein) or by the polypeptide inducing 

' ,-,-.} ox'! b;^;i--i: ,.; : ;;ii;i«vjj.:;:; Vj- ;.i'}:^v, . vi ; ,TisS «, A { P- 

expression of other proteins, which are then secreted into the supernatant. Thus the 

irivention further provides a method of identifying the protein in the supernatant 

characterized by an activity in a particular assay. 



25 
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Example 12: Construction of HAS Porter Cnmtiitrt 

One signal transduction pathway involved in the differentiation and 
proliferation of cells is called the Jaks-STATs pathway. Activated proteins in the 
5 Jaks-STAf s pathway bind to gamma activation site "GAS" elements or interferon- 
serisitive responsive element ("ISRE"), located in the promoter of many genes. The 
binding of a protein to these elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors 
called Signal Transducers and Activators of Transcription, or "STATs." There are six 
10 members of the STATs family Statl and Stat3 are present in many cell types, as is 



Stat2 (as response toIFN-alpha is widespread).'. Stat4 is more restricted and is not in 
many cell types though it has been found in T helper class I, cells after treatment with 
EL-12. Stat5 was originally called mammary growth factor, but has been found at 
higher concentrations in other cells including myeloid cells. It can be activated in 

1 5 tissue culture cells by many cytokines. 

■ -^v' ~ : oj*u>:*.: -? TO'pi i.r..* * 

The STATs are activated to translocate from the cytoplasm to the nucleus 

upon tyrosine phosphorylation by a set of kinases known as the Janus Kinase ("Jaks") 



6* 



family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2 T and Jak3. These kinases display significant sequence similarity and are 
20 generally catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table 
below. (Adaptea7romreview by Schidler and Darnell, Ann. Rev. Biochem. 64:621- 

;;u."-. :. • :•. 1 r-:' 1 .!0:'J -;/j?r, : . .:.!■• - -0 :-:v'«-rv»o^ 

51 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 

groups: (a) Class 1 includes receptors for IL-2, 1L-3, IL-4, IL-6, IL-7, IL-9, IL-1 1^ IL- 

25 12 ^-^;Epo;PRt G-CSF^GM-C^ and (b) 
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Class 2 includes IFN-a, IFN-g, and IL-IO. The Class 1 receptors share a conserved 
cysteine motif (a set of four conserved cystines and one tryptophan) and a WSXWS 
motif (a membrane proximal region encoding Trp-Ser-Xxx-Trp-Ser (SEQ lb NO:2)); 
Thus, on binding of a ligand to a receptor, Jaks are activated, which irjturn 

■V:?; .'XI 

activate STATs, which then translocate and bind to GAS elements. This entire 
process is encompassed in the Jaks-STATs signal transduction pathway. U 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding of 
the GAS or the ISRE element, can be used to indicate proteins involved in the a 



feration and differentiation of cells. For example, growth f^t6rs tod c^tbkines 
are known to activate the Jaks-STATs pathway. ([See Table below) f ^u^ Jby: fusing 
GAS elements linked to reporter molecules, activators of the Jaks^TATspitfiway 
can be identified. .O' • v "- . ;iV-rf«wt--^r-^nc> 



\5\- . i*.,i'v ia ; 
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1AKS 



STATS 



5 Ligaad 

IFN family 
IFN-a/B 
DFN-g 
10 11-10 

gpl 30 family 
IL-6 (PJciotrpphic) n , 
IMI(Pleiotrophic) 
15 *' OnM(Piciotrophic) 
v, vURPleiotrophic), i 
CNTF(Pleiotrophic) 
G-CSF(Plciotrophic) 
IL-12(Pleiocrophtc) 



GASreWnrO nr ISBE 



20 



25 



30 



g-C family 

IL-2 (lymphocytes) 

IL-4(lymph/myeiotd) 

»Ly6XIgH) 

IL-7 (lymphocytes) 

H--9 (lymphocytes) 

DL-13 (lymphocyte) 

DL-15 

gp HQ family 
IL-3 (myeloid) 
IL-5 (myeloid) 
GM-CSF (myeloid) 



tyk2 


Jakl 


Jflk2 


Xak3 




... 


+ 






- 


1.2,3 


ISRE 


! . 




+ • 




1 




+ 


? 


? 


- 


W 






; '-■ j " 


:. • 
•+ |l. 


? 




<GAS (IRFl>Lys6>IFP) 


7 


+ 


? 


7 


1.3 




? ' 




+ 




U 




? ■'' ' 






? 


.... 




-/+ 




+ 


? 


1,3 




7 


+ 


? 


7 










+ 


+ 


1.3 






+ 






1.3,5 


GAS 




+ 




+ 


6 


GAS (IRFI = IFP 




+ 






5 


GAS 




+ 




+ 


5 


GAS 




+ 




7 


6 


GAS 




+ 


? 


+ 


5 


GAS 




* 


+ 




5 


GAS (IRFl>IFP»Ly6) 






+ 




5 


GAS 






+ 




5 


GAS 



SUBSTITUTE SHEET (RULE 2B) 
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Growth hQnriPinfi family 
GH ? 
PRL ? 
5 EPO 7 
CAS>IRF1 =IFP»Ly6) 



5 
5 



GAS(B- 



Receptor Tyrosine Kinases ' 

EGF .'• ;?, -... .:- + : = + • 

io pdgf ? . + : ..+; 

CSF-1 ? + + 



13 
13 



GAS (IRF1) 
GAS (notlRFl) 



SUBSTITUTE SHEET (RULE 26) 
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To construct a synthetic GAS containing promoter element, which is used in 
the Biological Assays described in Examples 13-14, a PCR based Strategy is 
employed to generate a GAS-SV40 promoter sequence. The 5' primer contains four 
tandem copies of the GAS binding site found in the IRF1 promoter and previously 
5 demonstrated to bind STATs upon induction with a range of cytokines (Rothman et 
al. t Immunity 1:457-468 (1994).). although other GAS qr lSRE. elements can be used 
instead. The 5' primer also contains 18bp of sequence complementary to the SV40 
early promoter sequence and is flanked with an Xhol site. The sequence of the 5' '3 
primer is: 

0 5 ' :GCGCCTCGAGATTTCCCCGA AATCTAGATTTCCCCGA AATG ATTTCCCC 
GAAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3* (SEQ ID NO:3) 

The downstream primer is complementary to the SV40 promoter and is 
flanked with a Hind HI site: 5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' 
(SEQ ID NO:4) 

PCR amplification is perfoimed using the SV40 promoter template present in 
the B-gal:promoterplasmid obtained from Clontech. The resulting PCR fragment is 
digested with Xhol/Hind III and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following ") 
sequence: 

S^aEG^ATTTCCCCGAAATCTAGATTTCCCCGAAATGATTTCCCCGAAA 
TGATTTCCCCGAAATATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCG 
CCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCT 
CCGCCCCATGGCTGACTA A rTTTTTI TATTTATGCAG AGGCCG AGGCCGCC 

TCGGCCTCTGAGCTATTCCAGAACTAGTGAGGAGGCTTTTTTGGAGGCCT 
AGGCTTTTGCAAAAAG£Xr:3' (SEQ ID NO:5) 
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With this GAS promoter element linked to the SV40 promoter; a GAS :SEAP2 
reporter construct is next erigmeerecl. Here, the reporter molecule is a secreted 
alkaline phosphatase, of "SEAP." Cle^Jy^ 

instead of SEAP, in this or in any of the other Examples. Well known reporter 
5 molecules that can be::tis^JnstdulV6f ; 3EA£4hc1ude cli'lbhim^hemcol- ; r ' 
: acetyltransferae greert 
fluorescent protein (GFP) ,or diiy protein detectable by an antibody. " ' J 
■*■> uThe above sequente confinned is 
- s and 
10 * XhoI; effectively te^^ ^ 
promoter element, to create theGAS-S ^is vector do^i not 

;;C«>ntata^ 

expression systems. u*u: iwo zlh.i (JT&o • br* M'ji;-:-:.*:i:>.A 

; 7 r h (j; Thus, in onler to generate rnia^^ the GAS- 

15 ^/SEAP reportef^th^ 

SalI;andNod;lartd^rtserted 

gene^suchias pGFP^(CIortt^h)^ W'u^Mij^bning 
site^ofxreate^ \/$ct&is ffli£t<£0$& 

mammalian rcellsithisv^to^ 
20 as described in Examples^l3^14.' stf!* .snHiusg uovorwvxi u> *:Tra:s^r?;W>-j OS* ' 

Other constructs can be made using the above description ind%pl^mg°GAS 
with a different promotersequbh&^ For <^ molecules 
.containing 

rJ6^However;inany ^th^rpromd^^^cah b^^ulwdui^ fismg^ proioc^ae^ibed 
25 in;uieSelExiu^^ 

substituted, alone or in combination (e.g., GAS/NF-KB/EGR, GAS/NF-KB, II- 
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2/NFAT, or NF-KB/G AS). Similarly, other cell lines can be used lo test reporter 
construct activity, such as HEL A (epithelial) , HUVEC (endothelial), Reh (B-cell), 
, Saps-2, (osteoblast), HUVACXaortic), or Cardiomyocyte. 

S Example 13; High-Throughput Screening Assay for T-ceil Activity 

. ^ f The following protocol is used to assess/T-cell activity by identifying factors, 
and determining whether supemate containing a polypeptide of the invention 
, proliferates and/cr T^ceUs. ^T-celLactiyity is assessed using the 

*- QfaPtSE^tytft construct produced in Example 12.; .Thus, factors that increase SEAP 
10 ^J?yiV>in^c^ Ae. abil|ty ; to f actiyat^.the Jaks-STATS signal transduction) pathway j 
in this assay, is ? iurkat Ttcells^ATCCiAccession No. .TIB- 152), 

Accession No. CRL-1582) cells can also be used. . , t r : / 

:>,\r> Ki; ^H^X^^ to generate 

7 S*& e ^^^ the GAS- 

^ H ;a £P^PS9;#? C ^ procedures 
;Ki;.;<#^f&&^ approximately 
2 9;9PP' p 5iH<P?f ^ c Jlfl# l^nsfectants^ 
n:£^i!2?$ ^plonjjss ^ are , exp^ded^and!^ ^sted r for.thejr ^i^sponsertoiincreasing^ 
20 concentrations of interferon gamma. The dose resppnse ; of a selected clone is 

Jv.urwi w i^S^^Sr^^ will^y^ Wells 

; •nf^ t ^^?S9^L9^ e fe Jt |s^kJier^ted 5 up;;oi: performed immuldple to 

2 *< ^!^^;rt< 2.5 mis of OI^-MEM-(Life i 1 
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Technologies) with 10 ug of plasmid DN A in a T25 flask. Add 2.5 ml OPTI-MEM 
containing 50 ul of DMREE-C and incubate at room temperature for 15-45 mins. 

During the incubation period, count cell concentration, spin down the required 
number of cells (10 7 per transfection); and resUspend in OPTI-MEM to a final 
5 concentration of 10 7 cells/mJ. Then add 1ml of 1 x 10 7 cells in OPTI-MEM to T25 

flask and incubate at 37 degrees C for 6 hrs. After the incubation, add 10 ml of RPMI 
:, : +.15% serum. • 

The Jurkat:GAS-SEAP stable reporter lines are maintained in RPMI V 10% 
serum, 1 mg/ml Gentian, and 1% Pen-Strep. These cells are treated with 
10 supernatant* containing polypeptides of the iriVentiori ^ahd/or ihdiic^d polypeptides of 
the invention as produced by the protocol described in Example 1 1. 
: , superriatmiflft^ b^ washed and 

resuspended in fresh RPMI + 10% serum to a density'of 500^cells per mi. The 
exact number of cells required will de^nd tH^ huiriiwr 6lrim{^a^nts bdrig 
5 screened: For one 96 well plate, approximately 1 6 milUori cells (for 10 plates, 1 00 
>- million cells) are required. r^\<"; 

■■^ ^Transfer the ceilis ^ the cells 

into a 96 well dish; u^ channel pipette, transfer 

20Q.u| of ceils irifo each ^eir(therefo^ 
) v ^ After all the plates have been seeded, 50^rbHrfe ^u^atants are transferred 

directly from the 96 well plate containing the Siiperiiarints intd-e^h ^wen using a 12 
..vsv.^SB 6 ! pipette. In addition, a dose of Exogenous interferon gamma (0.1, 1.0, 10 ng) 
is added tp wells H9, H1Q, and HI I to serve as additional positive controls for the 
. assay. :r..-: * -:• ! ; 

: 1 1 v ^ The,96 well *iishe$ cohtaihinjg ?urkat> cells 1 treated witfi ; supertiatiri{s are placed 
- iri an incubator for 48 hrs (note: this time is variable between 48W2 hrs). 35 ul 
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samples from each well are then transferred to an opaque 96 well plate using a i 2 
channel pipette. The opaque plates should be covered (using sellophene covers) and 
stored at -20 degrees C until SEAP assays arc performed according to Example 17. 
The plates containing the remaining treated cells are placed at 4 degrees C and serve 
5 as a source of material for repeating the assay on a specific well if desired 

As a positive control, 100 Unit/ml interferon gamma can be used which is 
known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. ijl 
The above protocol may be used in the generation of both transient, as well as, 
10 stable transfected cells, which would be apparent to those of skill in the art. . 

Example H; mph-Throughinit Screening Assay Identifying M v e inM A^ fy 

The following protocol is used to assess myeloid activity by determining 
whether polypeptides of the in vention proliferates and/or differentiates myeloid cells. 
15 Myeloid cell activity is assess using the GAS/SEAP/Neo construct produced in 

Example 12. Thus, factors that increase SEAP activity indicate the ability to activate 

s ^ e ; Ja ^~^^H i^^-^l?!*^^^^?^ The myeloid cell used in this assay is 
,V 9 ?7» a pre-mpnpeyte celj line, although TF-1, HL60, or KG1 can be used. ' ) 

To transiently trarwfcct JJ937 cells with the G AS/SEAP/Heo construct 
20 5 P^ u f cd ! n %ample 12, a PEAE-Dextran , method, (Kharbanda et; al., 1994, Cell 
. Growth & Differentiation, 5:259-205) is used. First, harvest 2xl0e 7 U937 cells and 
_w^sh t with PBS. /The U937 cells arc usually grown in RPMI 1640 medium containing 
\0% heat-inactivated fetal bovine serum (FBS) supplemented with 100 units/ml 
penicillin and 100 mg/ml streptomycin. 
25 ..<-. Nex^ suspend the cells in 1 ml of 20 mM Tris^HCI (pH 7.4) buffer containing 
0.5 mg/ml DEAE-Dextran* 8 ug GAS-SEA P2 plasmid DNA, 440 mM NaCI, 5 mM 
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KCI, 375 uM Na2HP04i7H2O, 1 mM MgC^ and 675 uM CaCl 2 , Incubale at 37 
degrees C for 45 min. " ' : : , ^ : 

. Wash the cells with RPMI 1640 medium containing 10% FBS and then 
resuspend in 10 ml complete medium and incubate at 37 degrees C for 36 hr. 
5 The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 

♦ ug/ml G418^ The G418-free medium is used for routine growth but every one to two 
months, the cells should be re-grown in 400 ug/ml G418 for couple of passages. 

These cells are tested by harvesting 1x10* cells (this is enough for ten 96-well 
r plates assay) and wash with PBS. Suspend tite cel'lVi^2CK)'^kbove 'described 
10 growth medium, with a final density of 5x 16* cells/ml. Plate 200 ul cells per well in' 

' ' ' Add 50 ul of the supernatant prepared by the pirbtbcbl described in Example 

Tl;Tncub^^ 

" inte^ron ^ fold 

15 induction is typically observed in the positive control wells. SEAP assay the ^ 

; supernatant - according } to the protocol tiesmfee^ in E^ 17f * y :<1 " K 
■,:»:* i-V o^S'S! iij J-iiiKK-iO .:m"l -j=:la^ i f> I t*q«/i .u^fkr:. k* .-.<-»;.?.- 'i:!** 

Example 15: High 

When cells undergo differentiation and proliferation) a grotip of ^ genes ^are 
20 activated ithrou^ r -lmny ftft&eitt lighal'ti^sducUon genes,* 
EGR 1 (early growth response gene rf ); is iT&^d? iff vmoifi 

upon jactivatidri: J THe jprombterftf ECift^ responsible ifof^ch'lniducd^ the 
? '- ( *EGRl promotef lin^ 

^ - ; PMic^ PC12 
25 cell lines. PC 12^ 

differentiate by activation with a number of mitogens, such as TPA (tetradecanoyl 



(C) 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCTAJS99/29950 

344 

phorbol acetate), NGF (nerve growth factor), and EGF (epidermal growth factor). 
The EGR1 gene expression is activated during this treatment. Thus, by stably 
transfecting PCI 2 cells with a construct containing an EOR promoter linked to SEAP 
reporter, activation of PC12 cells can be assessed. 
5 The EGR/SE AP reporter construct can be assembled by the following 

protocol. The EGR-i promoter sequence (-633 to +l)(Sakamoto K et al.. Oncogene 
6:867-871 (1991)) can be PGR amplified from human genomic DN A using the - r 

v . following primers: , v ... 

5' GCGCTCGAQGGATGAC^GCGATAG^CCCCGG -3* (SEQ ID NO:6) 
10 . , 5VGQGAAGCTTGGCGACTCCCCGGAT 

Using the GAS:SEAP/Neo vector produced in Example 12, EGR1, amplified 
^ ■;. piquet can then inserted into this ^ector^ vector 
.using resUjcUpn enz^orcs the 
, ,^Rl ( amplifi^d product with these same enzymes. Ligate the vector and the EGR1 

To prepare 96:weUTplates,forcell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-l 15) in 30% ethanol (filter 

20.; ^PCl^ cells are ro^ ; 

. , coining 10% ho^e serum^ 
. v<i : inactiyated fetal bovine serum (^S) suppjemontgd with , 100 finit^mj v peiiialliit and 
\9$^&Fl&&P&W5fyR n ' 3 > prep^Pf?^ lQjc^^^n^g.o^u^^-dtsh^ .One to fqursplit is 
" i $? n ® PY?!? fkree to four days. Cells are removed from the plates by spraping and 
25., , ? , resusp^nded with pipetting up and do^yn for more than 15 times, i j 



:• 
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TrarisfeCt the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 1 1. EOR-SEAP/PC12 stable cells are obtained by 
- growing the cells in 300 ug/ml G418. The G418-free medium ; is used for routine 
■growth but every one to two months, the cells should be re-grown in 300 ug/ml G4I8 
5 '-'H for* coiiple* of passages/ jW 
r.-\. ;'v Jb asSay for neuronal activity, a 10 cm plate with cells aroiind 70 to 80% 

confluent is screened by removing the old medium. Wash the cells bhce withPBS 
(Phosphate buffered saline). Then starve the cells in low serum medium (RPMl-1640 
' > cdntaihihgi 1% hcree SeranTa^ 
10 ii* -The next ihSrnirig- remove'the ^ 

off the cells from the ^late^tependihe cells^ll in 2iml sefuW%exiium? v Count 
the celFhuihbetknd add more low serum medium to reach final cell density as ^xlO^ 
cells/ml. 

::-}*u t ij > ./ ^d 2<M> ul ofthe cell suspension to 'each well of 96-w^ to 
15 ixlO 5 cells/well). Add 50 ul supernatant produced by Example 1 1, 37°C for 48 to 72 

hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 

bastisfii's'/'i boii" ( ^^>«otjii?.x itfKionrta ^mi3^V->: sdtk- o.rci '♦: -jrii-ai vwflttijtiatqttoi; 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 

induction of SEAP is typically seen in the positive control wells. SEAP assay the 

supernatant according to Example 17. 

20 

Example 16: High-Throughput Screening Assay for T-cell Activity 

NF-KB (Nuclear Factor KB) is a transcription factor activated by a wide 

variety of agents including the inflammatory cytokines IL-1 and TNF, CD30 and 

mv -•-^v>/v':r-; iMcmnj :cjLhnnia tfriy^nin. 1 aopnort^J w'wt:ia's:\xmmK 

CD40, lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, 

25' and by expression of certain viral gene products. As a transcription factor, NF-KB 

.'•^w:-r.ii2Hi*: 1 • '- : :->K:UH oins h^rroi 6 un& Ml \ I i bite. loviX ri)j*- br^&to 
regulates the expression of genes involved in immune cell activation, control of 
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appptosis (M 7 - KB appears to shield cells from apoptosis). B and T-ceU development, 
antiryifal and OTtimicrpbial responses, and multiple stress responses. 

; In npn-stimuJated conditions, NF- ICB is retained in the cytoplasm with I-KB 
; t (Inhibitor KB). w However, upon stimulation, I- KB is phosphorylated and degtaded, 
5 causing NF- KB to shuttle to the nucleus, thereby activating transcription of target 
?g(?pes. T^getgenes activated by NF r KB .include IL-2, IL-6..GM-CSF, ICAM-1 and 

;Cl^SlMHC. . ;f . : . r .... . ;y: .... / .;. : .. Vi ,. ;T ,-,,,; 

) V, v : r ^W! t ? ? entr M role and ability to respond to a.range -of ; stirnuU, : reporter 
constructs utilizing the NF-KB promoter element are um^ to screen the, supernatants 
10.. rx I>ro<toceMi in Example 1 1. Acdyatprs or inhibitor of NF-KB,wpuld be;tiseful in L . 
uw'J^m&ft^j %^ te vjnhibitprS:Of;^ cguld be used to treat those 

arthritis. v ... . ^ 

To construct a yector containing the NF-KB j>romoter,element. a PGR based 

■y.i fiVUi v *tj|*:^ "-•JEICJ i'. **! .<..' ">Vs r'.-i-.J -Ji . spirit* JlGt'lr'". • • K*. r . , 

15 strategy is employed. The upstream primer contains four tandem copies of the NF- 

KB binding site (GGGGACTTTCCC) (SEQ ID NO:8), 18 bp of sequence 

f\03M^Kniif S1D*T cjr-rru; ui .twor.H iw^: itr.v*nr« r. .;o- u.-VK?oq 3 • A :. r :' 

complementary to the 5' end of the SV40 early promoter sequence, and is flanked 
with an Xhol site: 

y«rj^iJ .fcH'jW jv.KUrf ^'n'v-.uq nir?3±*?? vilariqvi H; vj.<i:jt2bf!* 

5 1 :GCGGCCTCG AGGGGACITTCCCGGGG ACTT^ 

20 , TTTCCATCCTGCCATCTCAATTAG^ (SEQ ID NO:9) 

The downstream primer is complementary to the 3 ' end of the S V40 promoter 

and is flanked with a Hind III site: 

abtw 5 yd 'OK^ noilqrrs&fi/uj » .m «<f^l 'ib^juks) 

S^GCGGCA AGCTTTTTGC AA AGCCTAGGC:3 ' (SEQ ID NO:4) 

PCR amplification is performed using the SV40 promoter template present in 

at ri fiu r. r J ? ?o tf'Ha Oj u >oq x a vd f s ! ad - r? * ?. oKjii q m v ? I- u s c n i?j r - n ; AOK**k;tv it ,\ l£<- 1 u 

25 the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 

digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 

'o fox? not. ,f;-"iwr;vtoe ILod -^'r^frj? rji'iinviovn: »,??t$ri i(> m:i>^jnq;-i> ji?; ?of«sh#'S^: . 
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Sequencing with the T7 and T3 primers confirms the insert contains the following 
sequence: V-.-- n r. . • 

5 ' :ctcg aggggacittcccggggactttccgggg acittccg 
5 atctgccatctcaattagtcagcaaccatagtcccggccctaactccg 

ATCCCGGCCCTAACTCCGCCCAGTTCCGCCCATTC 
CTAATTTTITITATITATGCAGAG 

TTCGAGAAGTAGTGAGGAGGCITTITTGGAGGCCTAGG 
GGTT:3r (SEQ ID NOMO) - • - • - : • ; - 

10 iri «V:.: : ..' . \t • ' : .. \ V.<:" : ;; :; : *\ • * >.-iJi 

NexU replace the SV40 minimal promoter element present in tfve'|&EAP2- 
;promoter:plasmid (eiomech) with ^ 
Hindm-iidwever,^ 
-therefore; Ms^not^r^ 
15 In order to generate stable hi^nmalialri^cell lines? ^r^^/SV4WS^P 

cassette is: removeatfrbm *he ^dVe W^Kfi/SEAP vector iisiiig restriction enzymes 
Sail and Ndtl; andvinserted' into a vector cdritainihg neo 

the NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the 
GFP gene, after reacting pGH>-i .^^M .2£i£*g£L 

0 Once NF-KB/S V40/SEAP/Neo vector is created; stable are ' 

created and maintained according to the protocol described in Example 13. Similarly, 
the method for assaying supernatahts with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNF alpha (0.1,1, 10 ng) is adtted to 
wells H9, H10, and HI 1 , with a 5-10 fold activation typically observed. 

Example 17: Assay for SEAP A^Mfy 
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As a reporter molecule for the assays described in Examples 13- 16, SEAP 
activity is assayed using the Tropix Phospho-Iight Kit (Cat. BP-400) according to the 
following general procedure. The Tropix Phospho-Iight Kit supplies the Dilution, 
Assay, and Reaction Buffers used below. 
5 Prime a dispenser with the 2.5k Dilution Buffer and dispense 15 ul of 2.5x 

, dilution buffer into Optiplates containing 35 ul of a supernatant. Seal the plates with 
a plastic sealer and incubate at 65 degree C for 30 min. Separate the Optiplates to 
avoid uneven heating. v 

Cool the samples to room temperature for 15 minutes. Empty the dispenser 
10 and prime with the Assay Buffer. Add 50 ml Assay Buffer and incubate at room 

^^P^^^, 5 W n - Empty the dispenser and prime with the Reaction Buffer (see the 
table belpw). .Add 50 ul Reaction Buffer and incubate, at rodm temperature for 20 
^.Bj 11 ^: ^incp the intensity of the chemiluminescent signal is time dependent; and it 
takes about 10 minutes to read 5 plates on Iuminometer, one should treat 5 plates at 
15 each time and start the second set 10 minutes later. : ; .r x .. 

Read the relative light unit in the Iuminometer. Set H12 as blank, and print 
r au?S ^5 s " ,ts * An increase in chcmiluminescenc^ ; : y 



Reaction Buffer Formulation: } r 


#of plates 


Rxn buffer diluent 


(ml) CSPD (n 




10 T. 








11 


65 


3.25 






. • 70 ^ ^'i- . ■ 


' 3.5 " '''' 




13 




. . 3.75 .... 






80 


4 




• 1.5, r .. 




A2S 




16° 


90 


4.5 




17 


• 95 ' ■ ; , .: <; , ... 


4.75 




18 


100 


5 




19 


105 


5.25 




20 


110 


5.5 
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... 21 • 115 ■ 5 .75 

22 120 6 

23 125 6.25 

24 130 6.5 

25 - • ■ 135 " - ; - : " •*'• 6. 7 5 * 

26 140, . 7, 

27 " " " 145 ' "" ! % 7.25 " 

28 -150 • s;:- '7.5,^ 

29 155 7.75 
:j.30- ■■■ 160. ■ v;. v : »!'- ■*::>".] ifg;^-.-. 

31 165 8.25 

32 170 8.5 

33 175 . 8.75 

34. v^.- • ■ 

35 185 



9 



36 190 r 9^ 

38 200 io 



40 210 



10.5 



42 220 u 

45 235 11.75 

47 245 12.25 

49 255 12.75 

Exaniplf m High^Throiiphnut Srrpeninb A aM v M^nrity i ^ chan^ ing^^ 
MgleculB Concentration and Mttmhr.™ Permeiihimv ^. .,. n ,. j; .,.^ 

. fl^^fe^^^ a5.altecimembiane 
potential. These alterations can be measured in an assay to identijfy ; supernatants; 

efollpNying protocol 
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in potassium, sodium, pH, membrane potential, or any other smal! molecule which is 
detectable by a fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
5 molecules. Clearly, any fluorescent molecule detecting a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-4 (Molecular Probes, Inc.; catalog 
no. F- 14202), used here. 

For adherent cells, seed the cells at 10,000 -20,000 cells/well in a Co-star 
black 96-well plate with clear bottom. The plate is incubated in a C0 2 incubator for 
10 20 hours. The adherent cells are washed two times in Biotck washer with 200 ul of 
HBSS (Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 

A stock solution of 1 rng/ml fluo-4 is made in 10% pluronic acid DMSO. To 
load the cells with fluo-4 , 50 ul of 12 ug/ml fluo-4 is added to each well. The plate 
is incubated at 37 degrees C in a CO, incubator for 60 min. The plate is washed four 
15 times in the Biotek washer with HBSS leaving 100 ul of buffer. 

For non-adherent cells, the cells are spun down from culture media. Cells are 
re-suspendeid to 2-5xi0 6 cells/ml with HBSS in a 50-mI conical tube. 4 ul of 1 mg/ml 
fluo-4 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
I) tThe tube is ? thCT pla<^4n^a^7 ^gr^G'^^r^^^^eO^. : mi l Mi$$ik 
20 washed twice with HBSSJ rcsuspfenddd to lx 

amicroplaterlOO ul/welf. The plaite is cehtrifuged at 1000 rpm for 5'niin! The plate is 
then washed 1 dnce in Denley Cell Wash wi thf 200 ul , followed by ah aispiriiti on stfep to 
100 ul finar volume. 1 •"■ - - - < <<* - ■ ""' r ■'"• iV ■ '■' ^ 

' For atnoh-cell based assay,' each well contains a fluorescent moleculeTsuch as 
25 -\* fluo-4 .^The supernatant is added to the well, and a'ch^rige in fluoresciihceis ' ' 
detected. 
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To measure the fluorescence of intracellular calcium, the FLIPR is set for the 
following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 
second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; 
and (6) Sample addition is 50 ul. Increased emission at 530 nm indicates an 
5 extracellular signaling event which has resulted in an increase in the intracellular 
Ca^ concentration. 

Example!?; H i eh-Throwghbut Screening Assay fiieritifVihg Tv^in^ Kfajfe 

10 The Protein Tyrosine Kinases (PTK) re^re^ent k diverse group of 

transmembrane arid c>^6i3l^rnic Idriasesl Within the Receptor Protein Tyrosine 
Kirtasb RPTK) group are recepfore fbr a range 

factors including the PDGF, FGF, EGF, NGF, HGF arid insulin receptor subfamilies. 
In addition theni are a large family of RPTKs for Which tiit doiTespbnding ligand is 
15 unknown- 

membrane-bound and extracellular matrix proteins. 

^ Activation of RPTK by ligands involves Itgahd^ediate^Veee^tbr 
dimenzation; resulting in transphosphory lation oif the receptor subiimts and activation 
of the cytoplasmic tyrosine kinases. The cytoplasmic tyrosine'kiriases Include 
receptor i^dciiated tyrdsirie kiriases of the sit-family (e.g^src, yesi Ic^ ^yn; ^nXand 
non-receptor linked and cytosolic r^teiri Vroarfe^ Jak family, 

members of which mediate signal transduction triggered by the cytokine supifamily 
of receptors (e^'the Interleu^ ^ ^ - 

- Becauiei of the wide range of known fairs' b^p&le of stimulating tyrosir^ 
25 -kinase activity, the idehtificaitioh of novel human secreted r^teiris c^ab^ 

activating tyrosine kinasie signal ? traMsductiori ^arifwaiys'aie' of interest, f Herefore^ "the 



(0 2003 Copyright Derwent Information Ltd 



WO 00/35937 PCT/US99/29950 

352 

following protocol is designed to identify those novel human secreted proteins 
capable of activating the tyrosine kinase signal transduction pathways. 

Seed target cells (e.g., primary keratinocytes) at a density of approximately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
5 Nalge Nunc (Naperville. IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 
with 100 ml of cell culture grade type I collagen (50 mg/ml), gelatin (2%) or 
poJylysine (50 mg/ml), all of which can be purchased from Sigma Chemicals (SL 
Louis, MO) or 10% Matrigel purchased from Becton Dickinson (BedfordjVlA), or 

10 calf serum, rinsed with PBS and stored at 4 degree C. Ctell growth on these plates is 
assayed by seeding 5,000 cells/well iii growth ^medium and indirect quantitation of 
cell number through use of alamarBIue as described by the manufacturer Alamar 
Biosciences, Inc. (Sacramento, CA) after 48 hr. Falcon plate covers #3071 from 
Becton Dickinson (Bedford,MA) are used to coyer the loprodyne Silent Scree:n 

1 5 P^tes. Falcon Microtest III cell culture plates can also be used in some proliferation 
experiments. 

To prepare extracts, A431 cells are,seeded onto, the nylon membranes of 
Loprodyne plates (20 f C^/^0pmI/well) cultuncd overnight in compete ^ medium. 
Cells are quiesced by intubation in ^nim-free Jjasal . medium for 24 hr. After 5-20 

20 minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in , 
Example 1 1 , the medium was removed and 100 ml of extraction buffer ((20 jnM 
HEPES pH 7.5, 0.15 M NaCl, l?o Triton X-100, Q.1% SDS, 2 mMNa3V04, 2 mM 
Na4P207 and a cocktail pf pro$ease inhibitors (#,i336170)jobtained from , 
Boeheringer Mannheim (1^ to each well and the plate is 

25 shaken on a rotating sh^kpr for 5 minutes at 4 dejgrees C. The plate is then placed in a 
vacuum transfer manifold and the? extract filtered through the 0.45 mm membrane 
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bottoms of each well using house vacuum. Extracts are collected in a 96-weII 
catch/assay plate in the bottom of the vacuum manifold and immediately placed on 
ice. To obtain extracts clarified by; cenuifugation, the content of each well, after 
detergent solubilization for 5 minutes, is removed and centrifuged.for 15 minutes at 4 
5 degrees C at 16,000 x g. 

, v tf Test the filtered extracts fpr levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine, kinase activity are known, one method is described 
4fciere r : •■ ... . 

r i 9 en ^My» *e of a supernatant is evaluated by 

10 determining its ability to phosphorylate a tyrosine residue on a spedtlc substrate (a 
biotinylated peptide). Biotiny lated peptides that can be used for this purpose include 

PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates for 
, . . $, range of Oppsine kinase^ and are. availably from Bpehringer Mannheim, 
15 ^P^Wn^reaaion is set up b^^adding thq follo^ingxqmponOT in ] 

ATP/JQmMM£Q(2)«-^^ lOulpf Assay Buffer X40mM imidazole hydrochloride. 
-%H7.3?40mM<te^ 
■ ;r 0;5<m^ii^ the 
20 coming ^dfana^rem^bafe rile~ifefc^ 

; the rea^oti by adding c i ifful ^f^con^f&^yt^ or mfc filterea supernatant: f ! 
Thef^bsine'kina^ assiay reaction is then Wmiriated ' by 'adding ib'uV of 

* iXb ;; - J/ ^nr6sihe lunare &tm^ iransternng-50 ul aliquot' of reaction 

25 miithJre to 1 a mcrotiter ptzt$WttpfmSM£^ "degree* C for % 
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min. This allows the streptavadin coated 96 well plats to associate with the 
biotinylated peptide. Wash the MTP module with 300ul/well of PBS four times. 
Next add 75 ul of anti-phospbtyrosine antibody conjugated tb horse radish 
peroxidase(anti-P-Tyr-POD(0.5u/ml)) to each well and incubate at 37 degrees C for 
5 one hour. Wash the well as above. 

Next add lOOiil of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature fdt at least 5 mitis (up to 30 min). Measure the r 
absorbance of the sample at 405 nm by using F.T.TSA reader. The level of bound ' - 

peroxidase activity is iquantitated using an ELISA reader and reflects the level of 
10 .' tyrosine kinase activity. J " fl 

>^Exkmple : 2fr^ Assay Identifying Phbsphorvlaiion 

' As a potentiaraltehi assay of protein tyrosine 

15 ; kiha^fcti assay which ^detects activation 

-tph^sphbrylaSon) : btmSjor intracellular signal transductibn^i can also be 

vi>h used, W-ot exaniple; ^as^deiscribeci below one particular assay can detect ''tyrosine * 
> iphosphprylatipn of Jthe :Erk T l x and Erk-2 kinases.., However, phosphorylation of other ; ^ 

. . molecules ?l such i .as-R^ Jl^fK? p3? MAP, Mapj|gpa»Jqiiase (Affi|C^.'MEjE(^kin£u« v 
20_ fi . sStc fi Muscje- sp^jfic ^ase ^uSK^^^RAK* Tep, anji Janus* aswelj as any .other 
phosphose^ jbedetected by 

substit^dng^Uiese mqlecule^lpr Erk-l or Efk-2 in the following assay . ; , 

Specifically* assay plates are madefy ;Coating;^ ,well§ of a 96 r ^yeirELISA 

plate with 0.1. ml of prpteipp^l^ Th^plates are 

25 i then, rinsed^ with PB^S^and ^Ipcked with 3<fe BSyyPBS, for 1 Jjr,at. RT r ^The^prpjtein G -r 
plates are then treated with 2 commercial monoclonal antibodies (lOOng/well) against 
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Erk-land Erk-2 (1 hr at RT) (Santa Gruz Biotechnology). (To detect other molecules, 
this step can easily be modified by substituting a monoclonal antibody detecting any 
of the above described molecules.) After 3^5 rinses with PBS, the plates are stored at 

4 degrees C Until USe. ;i, : • : :'■>.;,• .; : v.<... ■ \ >:..Uy ? ,- 

5 A431 cells are seededat 20,000/well in a 96^well Loprodyne fllterplate and ; 

cultured overnight in growth medium; The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF,(6ng/well) or 50 ul of the supematants 
obtained in Example 1 i for 5-20 minutes. The cells are then solubiHzed and extracts 
; filtered di reedy; into the assay plate. &ai < >r ■ i :-;-■•:>... y.v*>h«~.-;q O 
1Q C : j . ,•• After incubation with.theextract for I hr at RT, the wells are again rinsed. Asi 
; na positive control, a commercial prepariadon of MAP kinase (10rig/wfell);is used^in 
place of A431 extract. Plates are then treated with a commercial pblyclonal <rabbit) 
antibody (lug/ml) which specifically?tecognizes;the. phpsphorylated epitope of the 
rJErkrl>and Erk-2 kinases (l^hivatRT):^This antibody is biotinylated by standard: 
15 prcw^uips. oThe bound polyclonal anti^ ?j 
'-■ vincubatipns.with; EuropiumrStreptaVidinland Europium' fluorescence enhkncirigh i 

reagent |in ^thei SVallaq DELHAihstrument •(time-resolved flu6fescehce)ii Ah 'increased 
^ fluoresce^ Lv-rnsu 

20 Example 21; Method Of Determining Alterations i n a Gene Corresponding tn * 

Polynucleotide .thii^R O 'Kv ^K-^d/^K, z ^v^.:y:i A,>L<:\ ma^^vq 
. ; ;;RNA isolated from entire families or individual patients presenting with a 
phenotyp&qf interest (suchasia disease) is; be isolated^ 
-these RNA samplesrusing protocols known in the;art.C(See,tSambrookiij ThecDNA 
25 is thenLused as a template forjReR^emplbyihg primers; surrounding regiohs^of interest v 
f : | in SEQrl© NO:X. rSuggestedtPGR conditions -consist of 35 cycles at S5 degrees C for 



(C) 2003 Copyright Derwent Information Ltd 



WO 00/35937 PCT/US99/29950 

356 

; 30 seconds: 60-120 seconds at 52-58 degrees C; and 60-120 seconds at 70 degrees C, 
, using buffer solutions described in Sidransky et al. f Science 252:706 (1991). 

t. PCR products are then sequenced using primers labeled at their 5' end With T4 
polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre ^- { 
5 Technologies), i The intron-exon borders of selected exons is also determined and 
• genomic PCR products analyzed to confirm the results. PGR products harboring 
^suspected mutations is then cloned and sequenced to validate the results of the direct 
-sequencing. ? ^;' r ■ ■ •.: ; :*~ ;:! '.Mo 

PCR products is cloned into T-tailed vectors as described in Holtbn et a!., 
10 iNucleic;Acids;Researchi I9rll56 (1991) and sequenced with T7 polyiiicrase (United 
7 States Biochemical). Affected individuals are identified by mutations riot present in 
vdunaffected iridiyidual&iru'x? >; ■ h;..::v:i: ius.U ' z^r.l" y... ^?^ : C*+/\ '■ zzteiq 
-H j ; ( . rGeno'mic^rearrangemerits are also observed as a method of determinihg i- 
alterations in a gene corresponding to a polynucleotide. Genomic clones isolated 
15 according*© Exam 

triphosphate (Boehringer Manheim), and FISH performed as described in Johnson et 
:r>.^-2alv; Methods Cell Biol; 35:73^99 (1991 ). -Hybridization witfrthe labeled probe is 
carried out using a vast excess ofwhuman cot-rl DN fl^f br specific^ 'hybridization^ the 
corresponding genomic locus. 
20 & ^l^h^Ql^moitm^s^^ coun terstained with 4 ^•6^amino^2-^henylidoIeWdV^S 
propidium iodide, producing a combination of C- and R-bands. Aligned images : for 
precise mapping are obtained using a' triple-band filter set (Chroma Technology, 
•n y?Brattleboro, VT) in combination with'a cooled charge-coupled device camera 
r ^(Photometries, TucsonrAZ) and variable excitation wavelengthifilters, ( Johnson 1 et 
25 n ;al:; Genet. Anal. Tech. AppI ; 8:75 .(1991 );)::'Image'collectton^analysis and* *• A* f' • 
: chromosomal fractional length -measurements are performed using the ISeeTGraphical 



5 
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Program System. (Inovision torpor^ Chromosome alterations of 

the genomic Vegioh hybridized by the probe are identified as insertions, deletions, and 
: translocations. These alterations are used as a diagnostic marker for an associated 

• . ''^disease.* ' : - :r ' ,: ;' 5: : 

- ^ Levelsof a Polypeptide in ^ 

V. /*~ Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
and if an increased or decreased level of the polypeptide is detected. tHis polypeptide 
•HO l jVa m^er for a particular phenbtypfe'/ Methc^is of detection are numerous, and thus, 
it l is : uti<iei^c^ 

ji ^p^c^ : needs; : '' ' v;j - d ' ; * :JJ «o^*-^r.i.nbe H h^.M^b *^.h-^h ' 

-° ^ 

sample, r ptefeniBlV' a 'biological samiple^'WHlls : bf 'a 7 fmcrotiter 'plated- are coated With 
15 '-'^ific^ tig/ml. The antibodies are 

^ either monoclonal or polyclonal and are produced by the t riiethftd <ie^ribe#ir^ 

^ rS: '* } "1&£nvte s f0^ polypeptide to 

; ' )' • ^-^^ v 4he^llls J reil^eci? '^uh- :rU Uixoz^. orJ, ^u, i\iy^i k-^-^HU^g 

20 ^Sonfaining 

water to remove unbounded polypeptide. -^^-^d- 
vffJ 10 iumrriz Next; & til ^ at a 

,fo -ic cbncfentrafioh of 25-400 hg^is^added and incubated for 2 hours at room tern 
^25 ^ v Tfie pates ^ ^atf w^tiett ffi^ wSter t&remove : 
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..- Add 75 ul of 4-methylumbelIifeiyl phosphate (MUP) or p-nitraphsnyl 

phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microtiter plate reader. Prepare a standard 
curve, using serial dilutions of acontrol sample, and plot polypeptide concentration 
S on the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 
Interpolate the concentration of the polypeptide in the sample using the standard 
curve. . t/ . 

Example 23? Formulation t ^ ; 

10; : i.r.f The invention also provides methods of treatment and/or prevention diseases, 
;; v w* disorders, ,an^ or more of the diseases or 

disorders disclosed herein) by administration to a subject of air effective amount of a 
, . ^Therapeutic. ?.By therapeutic is mejint^a polynucleotides ,or polypeptides of the 
, , invention (includin agonist&or antagonists thereof, and/or 

15 . ;} antibodies thereto, in combination ,>vith, a ,ph^rmaceutically ,^c type 

(e.g., ; asterite;caiTierX4i ; «. ; ijj.-nixj^ h : s - -»vv!o>-: no ienof:*wo<u • ■*«;:;.: 
,\< -^r^^ a t i^hipn J pqnsistent with 

good medical practice, taking into account the clinical condition of the individual 
patient (especially the side effects of treatmen t ;^ the site of 

20 v delivery, the: method of .administration, th other 
- ,jvfac(tprs kno\yn^^ is thus 

determined by such considerations. \, 0 .. i}l v^^ui^r^.;V, } ^vuj r* ; *,v. 

• , As a jgeneral pro^ amount of the 

>- /; g^erapeutic administered [ .parenterally ^er^^dose ^wiU^be in ..the...|TOge ;u of about 
^ ;r:Mg/k^ above, this 

will be subject to therapeutic discretion. More preferably^jhi^ ^.01 
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mgflcg/day, and most preferably for humans between about 0.01 and i mg/kg/day for 
the hormone. If given continuously, the Therapeutic is typically administered at a 
dose rate of about 1 ug/kg/hour to about 50 ug/kg/hour. either by 1-4 injections per 
day or by continuous subcutaneous infusion^ for example^ using a mini-f)uihp. An 
5 intravenous bag solution may also be employed. The length of treatment needed to 
observe changes and the interval following treatment for responses to bcciir appears 
..; u to. ^uy depending on the desired effect. i !i i v '- ! 1 • ; 

^ ■•>■ {Thierapeutics ; can ; be- are aidmiiiistered ^ orally;^ rectally, pa^eWerally, 
vintracistemally; ihtravaginally, ihb^peritdhealiy; topically:^ by^owclers; ointments, 
10 gels, drops or transdermal patch), bucally, or as an^braVor ^asal'ipra^ 
•;; v^^hannaceutically acceptable cai^er? re^^ or liquid 

term 

^ ^ oT-adntinistra^ 
•:-v?;intraY.ehous t - o i ntfarh usciilar, ; intraperitoneal, 1 iritftstemiii^ £^u&rfebu? and 

15 ; 2 intraarticular injection and infusion. - . -t.-ci^o^T i.is iR:aini*:-i ^nor^nu 1 
^ v>n v(^^Thefapeutic§t6f>the inveritibri are aiso l suita&ly a^ 

U 7 ;re1eas:e ; iisys1tfems?. Suitable ^examples % are 
Administered Rurally; reetally;: ^paremekliyi ; « : ihiracistlmai : ry ? ; IStra^hally, 
^k^intra^ritoneally^<tppicallyl(as' by^wBersJ bmfrriehtsC 
2Qr^:pitch)^ nasal'$pra^Tha^^ 

refers to a non^ rental or 

formulation auxiliary of any type. The term "parenteral" as u^ Here^ to 
: -via modesvoft admihistration; which include intravenous; 1 mtramusciilair^ intraperitoneal, 
.-^ 2in^st^mal,tstj"bcutarie6us aii^inlraarticuI^hjectioW ahH'^nfii^ibnr" " d b - • L 
25 .1 .i^n^ therapeutics of the^invehiibri are' also suitably ^mnikere^f by Sustained- 
release systems. Suitable examples of sustained-release Therapeutic! irtcliide suitkble 
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polymeric materials (such as, for example, semi -permeable polymer matrices in the 
,,Jorm of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example„a sparingly soluble salt). 
5 Sustained-release matrices include polylactides (U.S. Pat No. 3,773,919, EP 

. ? 8 V* 81 )' copolyiners of L-glutamic acid and gamma-ethyl-L-giutamate (Sidman et aL, 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et aL, 
; i /-.^ioipeA Mater. R?s, 15: 167-277 (1981), and Langer, Chem. Tech. 12:98-105 
iPk^ Yjnyl acetate (Langer et al T , Id.) or poly^D- (-)-3-hydroxybutyric 

\'-vf*i\ io include liposomally entrapped 

r :n >i J$? T *V?!$% °f$Z M& e PM?a JC«S cgenerallyi Langen Science 249: 1 527^1 533: (i 990); 
■jht;, *.£F B %&^ aI >vWMM?. s 9f$? s W theJEherapy of Infectious Disease and Cancer, Lopez- 
h;.* ?,M5!RJ*4 F ^!?L( e ^)« U*t* Nev^^prk, pp; 3 .13*427 ;and 353-365 (1989)). 
15 Liposomes containing the Therapeutic are prepared by methods i known* per se: DE 
-l, '^ Acad, Sci. (USA) 82.3688-3692 (1985); Hwang 

b i b f iflMfcS*. W^^u§fii^5A):77:^Ch4Q34 (1980);EP 52,322; EP 36,676; EP 
.vji/i^^jfP f?3i?£&^ 83-H8008; U.S. Pat;-Nos. 

20 i^^¥hW^9P faJB^yfebWfl which theJipid content is greater than 

:> V$Mh I?? sf^ac^KSROT. 1 .^^! 8 ?*!^! o J*£ selected proportion bein g< adjusted for the 

*tov( ^.i^hi y^^f^^MPM embodiment,; Jhe Therapeutics of the, invention are 
delivered by way r ^apuipp (w Lj&g*T>.supm\ Sefton, CRC CriL Ref. Biomed/Eng. 
25 \ M0 ^Sl)h^hW 1 ^ Surgery, 88:507. (1980); Saudek et ah; N. Engl. J. 
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Other controlled release systems are discussed in the review by. Langer 
{Science 249:1527-1533 (1990)). 5 

For parenteral administration, in one embodiment; the Therapeutic is 
formulated generally by mixing it at the desired degree of purity, in a unit dosage 
5 injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipe and 
concentrations employed and is compatible with other ingredients of the formulation. 
For example; the jot^ 

compounds that are known to he deletenbus tb the ffi 
10 Generally, the formulations are prepared by c^ 

uniformly and intimately with liquid carriers brfiriely diviae^ -sblid cai^^ both. 
TTien* if nece^ deiir^d"fbrtnuiatib^ the 

•-■ carrier -is a parenteral carrier /mote preferably a solution that is isotonic with'" trie blood 
of the recipients Example of Such earner Ringer's 
15' 'Solutibnviand dextroise solution Non-a^ueidus vehifeles such as fijced oils and ethyl 
oleafc are also useful herein; as well M liposomes 

>^ The earner suitably contains minor amoun ts of additives such as substances 
■* (that Enhance isbtonicity arid chemical 5tabiHty; ^iSucri rMriHafs are non-toxic to 
- u ^recipients at the 'dosages arM cbricenu^ibhs employ^; and ^ as 
20 phosphate; citrate,* succinate, acetic acid, and other of^ or tfieir salts; 

-antioxidantslsuc^ ten 
residues) polypeptides, e.g , polyargiriine or tripeptidesfp^teiri^ such as serum 
-albumin^ geliatin;-dr irrirhunog p^lyrneW such as 

polyvinylpyrrolidone; amino acids; Sucrf as £l#i^ br 
25 arginine; rridribsacchandeSi disaccharideis; arid o^crbai^bft^Mii including cellulose 
; or its derivati ves/glucbse; rrianose, or dextrifis; cheMfag'a^ ks EDTA; sugar 
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alcohols such as mannitol or sorbitol; countcrions such as sodium; and/or nonionic 
surfactants such as polysorbates, poioxamers, or PEG. 

The Therapeutic is typically formulated in such vehicles at a concentration of 
aboutO.l mg/ml to 10O mg/ml, preferably l-10mg/ml,at apHof about 3 to8. It will 
5 be understood . that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result, in the formation of polypeptide salts. v 

Any pharmaceutical used for therapeutic administration can be sterile. — * . 

Sterility is readily accomplished by filtration through sterile filtration membranes l 3 
(e.g., 0.2 micron membranes) Therapeutics generally are placed into a container 
10 having a sterile access port, ipr example, an intravenous solution bag or vial having a 
; 1 , stopper pierceable.by a hypodermic injection t nredle. \-s 

n v ,Therapeu ti.cs ordinarily wilL-be scored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as. an aqueous solution or as a lyophilized 
formulation, for reconstkutipn. As~an example .pf a . lyophUiz^ formulation, 10-ml 
15 yijib are filled with 5 ml of sterilerfiltered l% f (w/y) aqueous Therapeutic »solution r : 
and the resulting mixture is lyophilized. ;i The, infusion solution is .prepared by 

reconstituting the lypghiliz^ 

■■"-*•■■'* - f 

. mpreco^^ mpre,pf,th£jngre the 

20, , r .invention. Associated with such in the form prescribed by 

a . ; gpvwninep}jt^!( agency .regulating the manufacture, use or sale of pharmaceuticals or 
biological piXKiucts, which notice reflect approval by the agency of manufacture, use 
?"?* e f °? ft a^inistration. In addition, the, Therapeutics may be employed in 
: conjunction with other therapeutic compounds^ . • , : . v 

25 The Therapeutics invention, inay^ be . administered alone or in 

corpbination, with, adjuvants. Adjuvants that may be administered with the 



(C) 2003 Copyright Derwent Information Lid. 



WO 00/35937 



PCT/US99/29950 



363 

Therapeutics of the invention include, but are not limited to, alum, alum plus 
deoxy Corp.), QS21 (Genentech, Inc.), BCG, 

and MPL. In a specific embodiment; Therapeutics of the invention are administered 
in combination with alum; In another specific embodiment, Therapeutics of the 

5 . invention are administered in combination with QS-21. Further adjuvants that may be 
administered with the, Therapeutics of the invention include, but are not limited to, 
Monophosphoryl lipid immiinomodulator, AdjuVax 100a, QS-21, QS-18, CRL1005, 
;.-j;A*W!HTO5B salts, MF-59, and Virosomal adjuvant technology; Vaccines that may be 

yA . ; .; administered the Therapeutics of the, invention include, but are not limited to, 
! 9 : . ya<x^ against MMR (measles, mumps, rubella); polio, 

.,?i<^Yatipe^ haemophilus- influenzae B, 

A3: ; ^verfvJapMese en typhoid fever;! and -pertussis. 

r :<Q??fih^ admixture, 
IS r separately .but/ simultaneously :prKConcuirenUy;/ior> sequenti 
s r?r: s-PQ^MiQfu itv»>hich jtjhe combined agents are administered together as a therapeutic 

■ iOWWHBpf r?nd^alsp T -prQ^durescini >vhich; tffci combined ;agerits. are administered 
^ Hvri??PHateIy£^ut simulttine^ the 

^o'v^?^ n ! s J^Mqn ; pfpne of ^.compounds^^r agents -givehlfirsl, ifollowed bylthe Second^ 
>r <rr 4The^ Therapeutics pf -the^ invention; may be administered alone or in 
^SW^M tio ^\yjth^Jher therapeutic- agents. ^ Therapeutic Agents that ^may be 
. : 0f?MTO5 j ^^in pomfeinatipn. w not 
■err. Jimiteji to^ta^^ 

5 steroidal and non-steroidal anti -inflammatories, conventionale 

agents, cytokines and/or growth factors. Combinations may be administered either 
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concomitantly, e.g.. as an admixture, separately but simultaneously or concurrently; 
or sequentially. This includes presentations in which the combined agents are 
administered together as a therapeutic mixture, and also procedures in which the 



5 separate intravenous lines into the same individual. Administration "in combination" 



combination with members of the TNF family. TNF, TNF-related or TNF-likc 
10 molecules that may. be administered with the Therapeutics of the invention include, 
-but are not limited to, soluble forms of TNF^alpha. lymphotoxiri-alpha (LT-alpha, 
; >aIso known asTNF-beta), LT-beta (found in complex heterotrimer LT^alpha2-beta), 
OPGL, FasL y CD27L, CD30L, CD40L, 4-1BBL, DcR3, OX40L; TNF-garnma 
(International Publication No. W0^96/14328), AIM-I (International Publication No. 
1 5 ;t : WO 97/33899),: endokine-alpha (International Publication >No; WO 98/07880), TR6 
^(International Publication [**Jo. WO r 98/30694), OPG; and neutrbkine-alpha 
L '(International Publication No: WO 98/18921, OX40,'and nerve growth factor (NGF), 
■, -and soluble forms of Fasr CD30, CD27,hCD40 and 4-IBB, TR2 (Interhdtional 
a ^ .^Publication No. WOi96/34095VDR3 (International Publication No! WO 97/33904), 
20 7 >"PR4^(International Publication No. WO 98/32856), TR5 (International Publication 
No./WQ 98/30693); TR6 (International Publication 'N6: WO 98/30694), TR7 
; (International Publication TNo. - WO 98/41629), TRANK, TR9 (International 
'Publication No. WO 98/56892),TR10 (IntemationalPublicatibn No. J WO 98/54202), 
: 312G2 anternational Publication No: WO 98/06842), arid TRWtfrid soluble forms 
25 GD154,CD70,andCD153. i . L« ..-*•«■ 



combined agents are administered separately but simultaneously, e.g., as through 



further includes the separate administration of one of the compounds or agents given 
first, followed by the second. 

In one embodiment, the Therapeutics of the invention are administered in 
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In certain embodiments, Therapeutics of the invention are administered in 
combination with ahti retroviral agents, nucleoside reverse transcriptase inhibitors, 

i 

non-nucleoside .reverse transcriptase inhibitors, and/or protease inhibitors., 
Nucleoside reverse transcriptase: inhibitors that may be administered in combination 
5 with the Therapeutics of the invention, include, but 

(zidovudineyACTX ryipEX 7 ^ (didanqsine/ddI),mVTD™ (zalcitabine/ddC)i ZERO™ 
. . .. (stavudine/d4T), > EPIVIR™ (lami vudine/3TC), and COMBIVIR™ 
(zidovudine/lamivudinie). Non-nucleoside reveree transcriptase inhibitors that may 
be administered in combination with the Therapeutics of the invention; include, but 
10 are not limited to, yjRAMUNET^ (ne yirapine), ; j^GRIPTORT^ (delavirdine), and 
r^SUSTIVA™^ (efavirenz). Protease inhibitors; that may 1 be administered in 
. i v combination with the include; -but Tare ^hotiliniited to, 

: GRIXW^^ and 
yi^AGEFT?1^(neJfiiiay T ir)..^,;. In > a, -specific emb^dimerit^/antiretroviral^agents, 
15. r nucleoside ^reyeree r transcriptase inhibitors,: nbh-nucledside reverse transcriptase 
: { ; i : inhibitors, an;d/om protease jnhibitprSjrmay be : iusedrin , any: combination^ with 
•MM. Therapeutics ofrthe.inyentipn,tci treat AIDS and/or; to prevent or treat HIV infection, 
•f x rO Jn othef<£m!^ime^^ 
VJ i »-«■; ^cpinNnatipn-with an^ T oppptfunistic inf^tion/agems. - f Anti-opportunistic agents that 
2Qlv- /may r ^ : administere^>in cp^bination r wijth the>Th^ 
, :n but,, are^;^pt ( i;Umite^c( / ; ; to > , TRIMETH^ 

■; v : ,J?APSO[S[ETM t , 0 PEOTAMIDINET^ ; ; ATQV AQ U ONE^ , : ; ISONIAZID™. 
RIF/M^^,; iPYRAZINA RIFABUTIN™, 
^ • A ZITH R O M Y GIN™ , G ANGICL0WIR™ , 

25 FOSG ARNET™ , v.Gip.OEOVIR™ 



(C) 2003 Copyright Derwent Information Ltd. 




WO 00/35937 



PCT/US99/299S0 



366 



. i KETOCONAZOLE 1 *^, ACYCLOVIR™, FAMCICOLVIR™, PYRIMETHAMINE™, 
/ LEUCO YORIN™ , NEUPOGEN™ (filgrastim/G-CSF), and LEUKINE™ 
*• (sargramostim/GM-CSF). In a specific embodiment. Therapeutics of the invention 
, are used in any combination with TRIMETHOPRIM-SULFAMETHOXAZOLE™, 
5 DAPSONE™ , PENTAMIDINE™, and/or ATO VAQUONE™ to prophy lactically 
* treat or jpreVent an opponiiixistic Pneumocystis carinii pneumonia infection. In 
another ^specific embodiment, Therapeutics of the invention are used in any 
v, combination with rIS ONI AZID™ ; RIFAMPIN™ , PYRAZINAMIDE™, and/or 
ETHAMBUTOL™ to prophylactically treat or prevent an opportunistic 
10 AMyb&bacfew « In another specific embodiment, 

b Therapeutics' -* 6f \the invention are used in any combination with RIFABUTIN™, 
? bsCLARITHROMYCHN™^ and/or: AZITHROMYCIN™ J to prophylactically treat or 
5 ^ prevent &n bppor^ infection. Ih another specific 

* • ^embodiment, < Thera'peuticV 1 *of the* invention are used i in' any 'combination with 
15 « * jGANCICLOVIR™; <F©SGARNET™; and/or CIDOFOVIR™ to prophylactically treat 
.. : ■ v or prevents an ' Opportunistic- cytomegalovirus infection. ^In - another -speci fic 
..: erabodimerit,^TherapeUtipsiOf \the fn\fehtfon* are uised in khy combination with 
baFLUCONAZOtE™,o ITOACOISI AZOL;E™ , land/or uKETOCONA^OLE™ to 
prophylaCticaHy- treat- ^br prevent >#ri bpporturtisticrfungal Infection: M In ?r another 
20niHspecific>embodi^ffl;T^ the invention are used in any combinatibn with 

M7 H,ACYCLO\^R™^aihWor ! ^AMGICOL Vlk™ ; to prophylactically treat W prevent an 
' ^ bppdrtuhistJc heipeVsiiriplex virjs r type I and/or type n infection. In adotherspecific 
, VT embodiment, Ther£peulics A .of ^ tifTe^ invention '•affe^sed 'in 'iny combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN 1 ^ to prophylactically treat' or-pre vent 
25 I ariJ opportunistic Toxoplasma gondii infection! * In 'another specific embodiment,' 
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Therapeutics of the invention are used in any combination with LEUCOVORIN™ 
and/or NEUPOGEN™ to prophylactically treat or prevent an opportunistic bacterial 
infection. - t( ' \ ■ ■'• • ; - 

In a further embodiment/the Therapeutics of the invention are administered 
5 in combination with an antiviral agent. Antiviral agents that may be administered 
with the Therapeutics of the invention include; but are not limited tb; acyclovir, 
ribavirin, amantadine, and remantidine. ■ - ' <<• 

In a further embodiment; the TO invention are administered 

•■:■] ^in combination with an antibiotic agent. Antibiotic agents that may be administered 
10 with the Therapeutics of the invention include, but are hot limited to, amoxicillin, 
beta-lactama;ses; amihoglycbsiidesV beta^Iactani (glycopeptide), beta-lactamases, 
Clindamycin^ 

erythromycin/ fl uoroquinblorics, macrblidesr metronidazole, ^riicillinsV ^uihbiones, 
' rifampin, streptomycin, sulfonamide; tetracyclines* trimethoprim; trimethoprim- 
15. sulfamthoxazole^arid vancomycin. r>>^4*:y:\^::.--<};-n'->-.. ^i?x--*:r;rr,:l'.)..\i 
..-<;! i ^GonventiOnalT; nonspecific^ Agents, that -may be 

administer^ in combination are 
^otdimited tdy^terbidgpc^ Shalogi; -cycibpfibspfiimide 

« s methylpr^riisOT^ az^ibprihe^FK^ 
20 «immunpsuppressi ve agertts that act^y suppressing the function of ^spb^ing TiellsP 
In specific embodiments, Therapeutics ^6Rhe invCTtibii are kdniinisteied in 
combination with immuhbsuppressMts. 1m that may 

-••[ '^administeifed with ^e^Thefapi^utibS'of tKe'4nveiitfbn^hcrude t - j but are riot limited to, 
? V-:. ORTHOGLONE™ (OKT^)p ^ A^DIMMUNE^/NtoAL^/SANGDYA^ 
25 7 ^(cyclosporin) PROGR AF™ (tacrolimus), GELLGEPT™ } (mycopH^Blate), : 
Azathibprihe^ glticbrticbsfe^ 
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embodiment, immunosuppressants may be used to prevent rejection of organ or bone 
marrow transplantation. 

In an additional embodiment. Therapeutics of the invention are administered 
. alone or in combination with one or more intravenous immune globulin preparations. 
5 Intravenous immune globulin preparations that may be administered with the 
Therapeutics of the invention, include, but not limited to, GAMMAR™, 
IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/D?, and GAMIMUNE™. - . 

In a specific embodiment, Therapeutics of the invention are. administered in 
. combination with intravenous immune globulin preparations in transplantation 
10 . • . therapy {e.g.,- bone marrow transplant), u ^ - 

, In an additional embodiment, the Therapeutics of the, invention are 

<r . administered alone v or -in combination . with, :an anti-inflammatory >agent:: Anti- 
. inflammatory agents that may be administered with the Therapeutics of the invention 
include, but are not ■ limited to, glucocorticoids and the; nonsteroidal i anti- 
15 inflammatories, aminoarylcarboxylic acid derivatives, arylacetic acid derivatives, , 

arylbutyric ac^deny arylpropionic acid derivatives, _ 

t pyrazoles, .pyrazqlones- ^salicyljc acid derivatives, thiazinecarboxamides, e- 
.. , aceumidocaprcic acid, ,S-ai|enosiylmetMQnine v S-amino^rhydroxybutyric.jacid, ^ 
.amixetnne, bendazac, benzydamine, bucplome, difenpiramide, ditazol,iemorfazone, 
20 : guaiazulene, jiabumetone, . nimesulide^prgptein^ pxaceprpi, paranyjine.-perisoxal^ 
pifoxime, proquazpne v proxazole, and tenidap. ">:;i.r,;j.~. ; "n*' 

Inanother em(^diment t: cpmpo5Uqns of the invention are administered in 
combination with a chemotherapeutic be 
administered with the Therapeutics, of the invention include, but are not>limited to, 
25 antibiotic, derivatives , (e.g., doxorubicin, bleomycin; ■ daunorubicin, and- \ 
,/ .4actinqrnycin); antiestrogens (e.g^ftamoxifen);, antimetabolites. <e.g., fluorouracil, 5- 
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FU; methotrexate^ TIoxu acid, plicamycin, 

• * ■■ mercaptbpun he ; an d 6^hioguamheJ; -cytcftbxic caimusdn^T'BCNU; 

4 • V - lobiustftie; ■> CCW^cytosirie arabinoside/ cyclopKosp 

• hydroxyurea; prtxiarbazihe, mltdmycihi busulfari, ci^platin, and vincrisim^ Sulfate) ; 

5 ! - hormones 1 (e.g., medrdxyprogesterone, estramustine phosphate sodium, ethinyl 

4 estradiols estradiol; megestrol 1 '^cet&tev' meth y l testosterone , 5 tiikhylstilbestro'I 
diphosphate/^ ( c .g. t 
^^ r m^ 

10 dic&bazirie; asparaginase, mitotm^^ virtcristine Sulfate, vinblastine sulfate, and 

!t/. -0 ^ ^in%;$^ i n 

• ( ■ combiiiatiiM' with ' GHOP^ fcycloph^ and 

^ or^rtdAtsldfie) ^o^kii^^oifa1>fA&?dB- df the cdmpohentjs^biT "CROPr " W Another 

15^ ^emb^imerit^h are- -aSminTs^d &>com6inafidn with 

3 -'Rituximab. In a^furtKer £ml^if^ ^re administered 

rti v ^with^iRitUxftiab andXSHOP^f&itia of 

i tn^inVcntftm are 

20: administered 

with the Therapeutics of the invention include, but are not linfi^Sa?lA i r^L2.- s i^i'"IL>l, 
^ 1L5;vIL6; IL7/jL10?&12fILF3 t l£il5, ^iiti^CD4(y, ^40Lr IFN^aihina and TNF- 
^;^pha?;« another eriibbd^^^ 
rroafWithi any imelieulah;^^ 

IL-17, IL-18, IL-19, IL-20, and IL-21. A^nrZA^DJrh ^AS^O^SJA 



(C) 2003 Copyright Derwent Informal ion Ltd. 



WO 00/35937 PCT/US99/299S0 

370 

: i In an additional embodiment, the f Therapeutics of the invention are 

administered in combination with angiogenic prpteins. Angiogenic proteins that may 
be administered with the Therapeutics of the invention include, but are not limited to, 
.Glioma Derived Growth Factor (GDGF), as disclosed in European Patent Number 
5 EP-399816; Platelet Derived Growth pactpr-A (PDGF-A), as disclosed in European 
. . Patent, Number EP-682110; Platelet.>Derived .Growth Factor-Bu(PDGF-B), as 
... .ctiscjo^inEuroo^^^ as 
disclosed in international Publication ^Number WO 92/06194; Placental; Growth 
Facjtor-2,(Pl^ aL, Gorwth Factors. ,4:259-268 (1993); 

10. Y Yasculaur Endothelial .Growth Factor (VEGg), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (^(3F-A), as 
, j ^.^disclosed^ in .Eurppean ?j JRatent fly m^p -EP-506477X* rYascular,- Endothelial Growth 
JF^ctpx-2 (VEGf>2), as .disclosed, in, Interoatipnal Publication Number > WO 96/39515; 
v y*;v'iy*$? ul * r . ^d ot te li *l&&?!fa ?ac v tor B (^GF-3); :.ya5c.uiar Endothelial iGrowth 
45,. -Pactor^B-186 (>^EC?F-B186), as disclosed in International Publication /Number WO 

(VEGE-P), as,, disclosed in 

V; ^ut^f^9 n ^ -EndQth0liafc ^Growth 

Factor-D (VEGF-D), as disclosed in International Publication Number W0 28/07832; 
, . ; ,Md^ascular %dgtheli^ 

2^ r ^^mter^^ ^references are incorporated /herein by 

f??^!?£ e ftpSBW^i) -iV ,-Jbub'--. /n: -jrtj :v. • Mi.. 

i tt ^ib-irifesS^^'MWSi embpdi^nt;, : the ;Therapeutics , of the invention are 
i> -*MlrtBW!?R s Sfff^4 1 A fl *ifi°?? 1 WFM | l*BP lW i|biM^ factors. ^ Hematopoietic 
,0- ^.lS59.Yi*iiJ5^^? t^^.jnay^be/jadn^ni^ thft invention 

25 { i/iplude, ^butj are jno^ limited to, ^ and: 
NEUPOGEN™ (FILGRASTIM™). * /. p ^, <;._. h /:M . i} ^ . .j - r n 
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In an additional embodiment, the Therapeutics of the invention are 
administered in combination with Fibroblast Growth Factors. Fibroblast Growth 
Factors that may be administered with the Therapeutics of the invention include, but 
are hot limited to, FGF-1 , FGF-2, FGF-3, FGF-4. FGF-5, FGF-6, FGF-7, FGF-8, 
5 FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13,FGF-I4, andFGF-15. \ 

In additional embodiments, the Therapeutics of the. invention are administered 
in combination with other therapeutic or prophylactic regimens, such as, for example, 
radiation therapy: 

10 Example 24 ! Method of Treating Decreased Levels of the Polypeptide 

The present invention relates to a method for treating an individual in need of 
an increased level of a polypeptide of the invention in the body comprising 
administering to such an individual a composition comprising a therapeutically 
effective amount of an agonist of the invention (including polypeptides of the 

15 invention). Moreover, it will be appreciated that conditions caused by a decrease in 
the standard or normal expression level of a secreted protein in an individual can be 
treated by administering the polypeptide of the present invention, preferably in the 
secreted form. Thus, the invention also provides a method of treatment of an 
individual in need of an increased level of the polypeptide comprising administering 

20 to such an individual a Therapeutic comprising an amount of the polypeptide to 
increase the activity level of the polypeptide in such an individual. . 

For example, a patient with decreased levels of a polypeptide receives a daily 
dose 0.1- 100 ug/kg of the polypeptide for six consecutive days. Preferably, the 
polypeptide is in the secreted form. The exact details of the dosing scheme, based on 

25 administration and formulation, are provided in Example 23. 
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Example 25; Method of Treating Increased levels of the PoIvpep H^ 

The present invention also relates to a method of treating an individual in need 
of a decreased level of a polypeptide of the invention in the body comprising 
5 administering to such an indi vidual a composition comprising a therapeutically 
effective amqunt of an antagonist of the invention (including polypeptides and 
antibodies of the invention). _ 

In one example, antisense technology is used to inhibit production of a 3 
polypeptide of the present invention. This technology is one example of a method of 
10 decreasing levels of a polypeptide, preferably a secreted form, due to a variety of 

etiologies, such as cancer. For example, a patient diagnosed with abnormally 

: i-.w; ;■'■/-; vif r;s •-^sc^.:-' Vv^v ... o-^. »;;>•■ -.. .■^iMf 
increased levels of a polypeptide is administered intravenously antisense 

polynucleotides at 0,5, 1 .0, 1.5, 2.0 and 3.0 mg/kg day for 21 days. This treatment is 

repeated after a 7-day rest period if the treatment was well tolerated. , The formulation 

15 of the antisense polynucleotide is provided in Example 23. 

l - 4 ■> von: f u :v;:.-j/hj >* > '.^ r;.;. •. «.<v.c\ ! .i;--v -,.c ■• , . 
ExamPk 26; Method of Treatment Using Gene Thgra py-Ex Vivo 

One method of gene therapy transplants fibroblasts, which are capable of J> 

expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 

20 subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of 
a tissue culture flask, approximately ten pieces are placed in each flask. The flask is 
turned upside dovvn, closed tight and left at room temperature over night. After 24 
hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 

25 to the bottom of the flask and fresh media (e.g., Ham's F12 media f with 10% FBS, 
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, penicillin and streptomycin) is added. The flasks arc then incubated at 37 degree C 
for approximately one week. - l: 

.At this time, fresh media is added and sub 
days. ■ After an additional two weeks in culture, a monolayer of fibroblasts emerge. 
5 The monolayer is trypsinized and scaJed into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and 
Hindlll *nd subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated oh agarose ge 
10 .;, ■ - 1 The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which correspond to the 5* and 3* end sequences respectively as set 
forth in Example 1 using primers and having appropriate restriction sites and 
initiation/stop codonSiifcnecessaiy 

and the 3' primer includes a Hindlll site. Equal quantities of the Moloney murine 
15 sarcoma yinis li^ Hihdir£fi^i^t%re 
added together, in the presence of T4 DNA lig^e;*€fie re&fo^ 
^maintained under conditions appropriate for ligation. of the The 
citligatiOT'tnixture Is then used tditrarisfo^ 
;agar ppntainingl^namydn^fbrthe^pu 
20 ; pf Jnterest*^ :&>-\rrizrnuic>S ;\^; j\ \. .OVc- i'rvJz r .O>\ 'C •', 

mTheamphotropicpAB^ 
culture tp^cphfluent density in Dulbecco's Modified Eagles Medium (DMEM) with 
lfi%caif serum^^ 
. gene .is^ then added to the m 
25 The packaging cells now produce infectious viral particles coritairiing the 
packaging cells are now referred to as producer cells). 
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Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 1 0 cm plate of confluent producer cells. The spent media, 
containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
5 removed from a sub-confluent plate of fibroblasts and quickly replaced with the 

media from the producer cells. This media is removed and replaced with fresh media. 
If the titer of virus is high, then virtually all fibroblasts will be infected and no 
i se,ccti ,°n "s required., If the titer is very low; then it is necessary to use a retroviral 
vector that has a selectable marker, such as neo or his. Once the fibroblasts have been 
10 efficiently infected, the fibroblasts are analyzed to determine whether protein is 

- \ Th« engineered .fibroblasts are then transplantedpnto the host, either alone or 
. : Mterhaymg been grown to confluence on cytodex 3 microcairier beads. / i 

15 <E«mPlc 27; Gene Therapy I fatna Endflgfimms i S fiflfiS Correspondti^g j fr v. 

Polynucleotides of the Invention ^ . q \ r ,-^u: tt.f. ^o; > _ 

cm r 5^!J?^^niethpd of.gene d therapy according to the present invention involves 
, , •■ °_PJ?!3tyy^ of the invention with a ) 

20 NO: 5,641,670, issued June 24, 1997; International Publication NO: WO 96/2941 1, 0<; 
PftWjshed September 26, 1^6; Jn|ernational Publication NOr WO 94/1 2650, 
^putyjshed August^, 1?94; Kpllerjct.^ USA} =86:8932-8935 

.(J?89)*and^ 

Ovation of a gene : Ayhich is preserit in Uje target cells, but which is not expressed in 
25 the cells, or is expressed, at a lower level ,tharl;desired/ < - ;i ^ .i ?o - t 
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Polynucleotide constructs are made which contain a promoter aiul targeting 
sequences, which are homologous to the 5' non-coding sequence of endogenous 
. polynucleotide sequence, flanking the promoter; The targeting^ will be 

sufficiently near the 5' end of the polynucleotide isequenbe sb the ^promoter Will be 
5 operably linked to the endogenous sequence upon homologous recombination. The 
f > promoter and the targeting sequences can be amplified using PCRJ : ■ Prdferibfy, the 
? ; amplified promoter contains disUnctfe^ 3' ends, 

v ; fPreferably, the 3 1 end of the first targeting sequence' conufins 

enzyme site as the^ 5* end of the amplified ^riioteV md the 5* ehd bf -tf^s&Snd 
1ft ^targeting sequence contaihs the sime restricti on sii£ ^ tfie% f end df the amplified 
promoter, tunw^.u^ \\r:> U '-i t ; .-:nn\t r. f^*?.? od ^r^yfiix^i-r^ni 

\ i ^ t t vThe am 

with the appropriate restriction enzymes and subsequemly ireited wth^aif iii^tinal 
- uphto^ digested targeting sequences are added 

15 i- fi^ogetheriri^h^pre^ce of T4 DNA? ligase: 'The^u Iting mixtureWAdmtHi^ uncfcr 
conditions^propna^ 
bjfractionated^rt an^ 
^<pre^ipitatioh:^"?Hq:n.R sig KyuxxupM .Hn;bo-./-(v.sr? *y*f7 fcaA'S. mi* %Hxa&& * 

Mfoft* b,r3 clnrthis Exatnple^ithe j^lyi^fe&ide comtnict^ 

2Q; ^polynucleotides^ a |^f 

rrUbeadministe^^ Sffitfi^ 
?; - ! K sequences;. Viral ^articleis, 'precipitating a^eritei itfcr Such methods of deli vtry^are 

taowninlthejart^ni^^' ttza mimw* - \ ^m*;": /t *■•*;< -•" i 

n}iK^nce:the cdls are ^hsfe&edM^ 
25 which results in the promoter being operably linked to th&*ena^ 

sequence. This results in the expression of polynucleotide corresponding to the 
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polynucleotide \n the cell. Expression may be detected by immunological staining, or 
any other method known in the art. 

. Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is 
placed in DMEM + 10% fetal calf serum. Exponentially growing or early stationary 
5 phase fibroblasts are trypsinized and rinsed from the plastic surface with nutrient 

medium. An aliquot of the cell suspension is removed for counting, and the remaining 
< are subjected to centrifugation. The supernatant is aspirated and the pellet is 
resuspei?ded in 5 ml of electroppration buffer (20 mM HEPES pH 7.3, 137 mM NaCl, 
3 WM J^K9 J IP** ^ a 2 HPQ* 6 rnM dextrose). The cells are rccentrifuged, the 
10 j: supernatant a3pirated, and the pells resuspended in electrpporation buffer containing 1 
mg/ml acetylated bovine serum albumin. The final cell suspension contains 

£M^rfI>NA to I^P^^according to standard ^chniflues. For example, to 

of 

^!^ n *^ with 

ffin f^j^&£?^^ site onothe SVehd and 

a BamHI site on the 3*end. Two non-coding sequences are amplified via PCR^one 
W^Sf^^S^BBBB. itf&tm&'ttM amplified a HindHI site at the5' end and an 
2 $,ui Mf*$i£ifh$ e , ^oth n eir ;non^p*ng^scqupnce (fragment 2) is amplified with a 
Bu ^^MiS^F^^ f Mndin.site at the 2f 'end.; f The CMY promoter and the 

appxppri^te enzymes (CMV promoter - Xbal 
and BamHI; fragment 1 - Xbal; fragment 2 - BamHI) and ligated together.: The* 

Avith Hindin v and ligated : with:the*KndIII- 
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Plasmid DNA is added to 'i sterile cuvette With a 6'A'ctn electrode £ap 
/■ ; '(BioKRid).^rhe final DNA: concentration is generally at leaist lio^rnl. 05 ml of the 
Vit cell suspension (cohtaihing approximately 1.5. XI 0 6 ^ added 'to the cuvette, 

and the cell suspension and DNA solutions are gently mixed/B 
; 5 : performed with a Gerib^PuIser apparatus (Bio-Rad): Capacitance and voltage are set at 
?■/ : 960 jiFand 250-300 V; respectively. As voltage iricheases; fcdl surviVaJ decreases, but 



the percentage of suiviving cells that stably incorporate the mtroduced DNA into their 
* ^ehomie increases dram Gi vieh these £aiiimet^ 

vv::.rv;nappix>xim^ :vm ' fV; . a! ^' : —'~* r " ■ r - , ^-- : 3«t«; 

10V ?f ^^leictroporated cell^ iare maintained at h&rirtem^ 5 
vnuininv an'd the^bnteht^^ ^ thfen%*n^ 

pipette. The cells are added directly to 10 ml of prewarmed nutrillni'me^ja^hteM 
. with 15%£aif senim) in a; 10 cm dish YAcWai^at l 37 'S^gree^C The following 
: v ; day, the media lis ^pirated and repla<i^ ml'of fresh ''n^d'McjYncub'a^cl fora 

15 ^further 16-24>houre- 1 < v ^ i5to«r&«i \nn ,s»n£ij|»o .m;;v - 

-'■^^'i * !The'efh^H6ered;fi inj£dteft^ 
* iH^aving^^en ^wri ttf ecmftQ§n& 
..u ^now^rdduce the^pi^ein^r^^ 

^Ddipatient^'^e^ribba^bwe^ 1 ^i^cs ^ i^'<?wl*<- S .X- 1:( i>a£ ih<:> M)r& \WL.- 

rrcssfiso: v /jfuAiiother aspect of the present invention is lisin^Tfn ^ne therapy methods 
r>i ^:t6i treat dis^^^ therapy ^ the 

^qiintroduetion of risked nUclfeic ka^ WX:, ^N A' ^d Iniilense DNX' or RNA) 
25 . \ sequencjfe^in^ expfessTon of' the ^lypeptide? 

vftifcTKe -pi>lyriiicleotide of the^rcseht invention may Be opfera^iveiy linkeci to a promoter 
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or any other genetic elements necessary for the expression of the polypeptide by the 
target tissue. Such gene therapy and delivery techniques and methods are known in 
the art. see, for example, WO90/1 1092, W098/1 1779; U.S. Patent NO. 5693622, 
5705151, 5580859; Jabata et al., Cardipvasc. Res. 35(3):470-479 (1997); Chao et ah, 
5 Pharmacol. Res. 35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):3 14-3 18 
(1997); Schwartz et aL, Gene Ther. 3(5):405-41 1 (1996); Tsurumi et ah. Circulation 
94(12):328 1-3290 (1996) (incorporated herein by reference). ^ 

■^.?-,P??.5^ l ^ ,wl ^ constructs may be delivered by any method that delivers 3 
injectable materials to the cells of an animal, such as t> injection into the interstitial 
10 f S?S. f'^S^^^f W5l e v lu P* Mver, intestine, and the like). The 
5 .^ 1 ^" c !?P^;f^ s .P^ can.be delivered in a pharmaceutically acceptable liquid or 
* ^^^V,:: c^r: :V/^v;; <■ ku CI oi ■■ -,. * : . L-r, ; ' 

! -V, 3?P te ™^^ d "^ 1 ^^ co ^:PNA ?r^A, refersto sequences that are 
t i fix > m ?ny defray, vehicle that acts ^ assist, promote, or facilitate entry into the 
15 cell, including viral sequences, viral particles, liposome formulations, lipofectin or 
^ pre ^ P !^- •! J $v age " ts .? nd .i???;A^: :fl?jvever t .the polynupleptides :of the present 

(such.as those ^taught in 

F fSP^ al. -) 

(1995) Biol. Cell 85(l):l-7) which can be prepared by methods well known, to those 
20 skilled in the art. 

The j^puc^pticte vector g pn^pcts ,uggd jn ^the gene. tfierapy method are 

•: t r^^^^^^ ^ a V^ not j 1 ^^ 1 ^ i nto host genome nor will they contain 
sequences that ^ low for repjiic^tion. Aiiy .strong promo^ those skilled in 

the art can be ; us^d fo^ driving ; the ^xpi^sion .of DNA. Unlike other gene therapies 
25 .a - C ?ty iqu * s S ™%^?& ??X«ntage . of •.'.n^.H^S ^naked.nucleic : acid, sequences into 
, 1 ce,I f w R™« tory nature of the pol ynucleotide synthesis in the cells. Studies 
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have shovm thrat non-bplicatlng DNA sequences can be introduced into cells to 
provide production of the desired polypeptide for' periods- <jf up to six months. 

The polynucleotide construct can be delivered to me interstitial space of 
tissues within the an animal, including of muscle; sfan.^rati. iung ; . li ver/^pieen; bone 
5 maiTow. thymus; heart, lymph. ; blbod^bbne, callage, pancreak. iddneyj gall bladder, 
stomach, intestine; testis^ 6^i'vi6t^'ri^^^iiy^i£ i^^''^' g^j/'initt 
connective: tissue: Interstitial space of the tissues comprises the ; interceiluiair fluid, 
mucopolysaccharide matrix-amdhg the 'n&cWaPfibfefe of ibrgaii tissues,' elastic fiirere ' 
in the walls; of vessels ^ df'chamb^; c6llagen fibers of fibrous tissues, of tiiatsame 
10 matrixiwimin connective tis^ 

is similarly;the#ace occtipied by meplas'^o^ u^lyhiph VluWo/ 

the lymphatic-channels^^ 

fbr.Aeyreasohs discussed be^^ by injection 

intootheotissues rcbtnprising; thes^eeM r f hey' are ^^zitlf^Uvk^^'ln^ 
1 5 expressed in persistent, non^i viding'cdlls'whic'h are^ri^tiit^^ though delivery 
andwexpfessiomway-be ^hieved-'in t J n&n-difreren^ated "&V lis* ^compTetely 
differentiated. cells.?sudh at^aSil^^Hs^yHflM bfMil 
vrvormuscle^cells ^particularly* ^6^^^ ^^ ^^^ 'tip an^ express'^ ' 
polynucleotides. ' ,-;n;b Isjate-saafctJaia firs* fcswoto u niia s&tim .cowi«to<3d 

0 atr. Eb^hernakedipolyhu^ or 

RNArwill beun^fange 'of froHi 'about QM^miy ^l^U) Womh ( mg/k(| 
body\ weightUMPreferablylthe 3 ddiSSl^Hi^liFH^fi^^ii^V tfibd$%^lv^' a^ut^6 VtVK '' 
mg/kg,and; more preferably from ^uf ftMg/kg tgmm'tiffi^bfcwm^ ^ 
the artisamofctordinaiy^kill'W ^.A^ 
tissue.site ofc injection 1^4^ i! 
i rMdilyiberdeteftmrfed^-lholS^ a^ma^^nd^me^^ 1 



can 
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condition being treated and the route of administration. The preferred route of 
administration is by the, parenteral, route of injection into the interstitial space of 
However, other parenteral routes may also be, used, such as, inhalation of an 
aero ?°' ,f°™ u, . a v° n Particularly for delivery to Jungs or bronchial tissues., throat or 
5 mucous membranes of the nose. In addition, naked polynucleotide constructs can be 
del ^ er ? < !i-f? art ? ri ? s during 8 n? ip P.'iW.! > X.-!^ e .^^^r.' u ^ i n.*ej>rocedure. !•- 

i^f ™?P? nse effects ofjnjectod polynucleotide in muscle, in vivo is 
^•e^^d « fojfows. Suitable template DNA fororod 

P °feP d< £ °o .^PJ?!?^" WW standard 
10 recomWnan^ pNA methodology. The templatftDNA, which may be^ither.circular or 
linear, is either uset} as. naked p^A^or coi£ple«d 1; with liposomes.:. The Quadriceps M 

intt ^,^U«j«^ 0 ^ ( MJP^ I Rl:°r 2 -A % Avertin, ,A l^^neision is made on ? - 
15 the J^wjjgf ^^^yf^^gft^S^I !R¥NNfc4&N0X tyisualized. ,T*ertemplate ^ 
DNA : v d °;* 1 ^' Sai^PffJP. ,?JM$ s^nge. thrpugh a/27 gauge needle; over' • f • 

taC *J!"v* b S"! 1 °i ^; dee P»i!; A : sitcfor future ^ 

localization, and the skin is closed with stainless steel clips. 0 ?\ 

20 .. A#Cl '^fS^P^^ are ; ^ 

PrCP p d ! X nl?^ •H^^-^^WiO^Wj^fth 15 um a cross-sectiori iff** >«..-, 
individual quadriceps m 

quadriceps ^f^^mic^areh^es^ ^different ^.tiirtes. ;{i Pe ra tstence of:DNA~, -> 
25 inniu^tefoHowingJp^ ::, 
P«I«^S*f»> cellular r> „ 



/:.. 
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The results of the above experimentation in mice can be use to extrapolate proper 
dosages and other treatment parameters in humans and other animals using naked 
DNA. 



5 Example 29t Transgenic Animals: 

- The polypeptides of the invention can also be expressed in transgenic animals. 
Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., 
baboons, monkeys; and chimpanzees may be used to generate ti^sgenic'anirrials. In a 
10 specific embodiment, techniques described herein or otherwise known in the art, are 
used to express polypeptides of the invention in humans, as pari of £ gene therapy 1 

protocol/-; >;.-:wMv:-v ! .-.i ; v .v ; ■ "V "T'-s \:y -\t •■ • J}Xi} '.<:.:<>:.} i.:-] -.v .-r:-.: 

Any technique known w 
polynucleotides ! of i the invention) into animals to 'produce the founder line*' of 
15 transgenic animals: Such techniques include, but are not limited to, ' pronuciiiar ' 
microinjection (Paterson et ah, Appl. Microbiol. Bibtechndi; 40:691^98 (1994); 
Carver et r al., ; Biotechnology.^ 
(NY) 9:8304834^(1991); and Hoppe et at y^.S. Pat ^ 

rnediated - gen^itransfef intoigerm : lines (Van der Ptitten et al , Proc? N&tl. ^cSd ^Sci^ 
20 USAfj§2:6148r6152- (1985))-rb!ast<x:y^W^ernbry8^; gehe targeting in ^rrtb^mc^ 
stem . cells (Thompson -etia!.; Cell 56:313-321 (1989))V electrd^rati^ ^ cells dr " 
embryos;<Lo, 1983;rMbl Cell. Biol: 3: 1 803- 1 8 14 (1983)); introduction of the 
polyriucjeptides^of the invention using a gene giin (see, e.g.; Uliror^t al ^SciKnce 
259:1745 (1993);. introducing nucleic acid constructs into emtirydnic pletinpbterit ; 
25 stem cells; and. transferring the stem cells back into' the blastocysiV'artd sperm- 
mediated gene transfer (Lavitrano et ah, Cell. 57:7 17-723 (1989); etc. For a review of 



(C). 2003 Copyright Derwent Information Ltd 



WO 00/35937 PCT/US99/29950 



382 



such techniques, see Gordon, Transgenic Animals," Intl. Rev. Cytoi. 115:171-229 
(1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones 
containing polynucleotides of the invention, for example, nuclear transfer into 
5 enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells induced to 
quiescence (Campell et al., Nature 380:64-66 ( 1 996); Wilmut et al., Nature 385:810- 
813(1997)). 

. . • . • • • - 

The present invention provides for transgenic animals that carry the transgene ! 3 

in all their pells, as well as animals which carry the transgene in some, but not all their 
10 cells, le.. mosaic animals or chimeric. The transgene may be integrated as a single 
transgene or as multiple copies ; such as in concatamers, e.g.,- head-to-head tandems or 
head-to-tail tandems. The transgene may also be selectively introduced into and 
activated in a particular, cell type by following, for example, the teaching of Lasko et 
al. (Lasko et,al., Proc. Nati. Acad. Sci. USA 89:6232-6236 (1992)). The regulatory 
15 sequences required i/or.such a.cell-type specific activation .will depend upon the 
P^'cyjar c ?« type ,of f interest, , and will be apparent to those of skill in the art: When 
it is desired t^at die polynucleotide transgene be integrated into the chromosomal site 
of %????& CTlo & Z em: > 8 en .e targeting is preferred,, Briefly,:when such a technique is ) 
to be utilized, vectors containing some nucleotide -sequences homologous; to-the 
20 endogenous, gene are designed for the purpose of, integrating,? via homologous 
recombination with chromosomal sequences, into 

nucleotide sequence at the endogenous gene. The transgene may also be selecti vely 
inti^duced into a particular cell type, thus inactivating the endogenous -gerie in only 
that cell type, by following, for example, the teaching of Gu et al. (Gu et al.; Science 
25 265: I03-|.06 ( 1 994)). The regulatory sequences required for such a cell-type specific 
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inactivation will depend upon the particular cell type of interest, and will be apparent 
to those of skill in the art. iU 

Once transgenic animals have been generated, the expression of the 
recombinant gene may be assayed utilizing standard techniques. Initial screening 
may be accomplished by Southern blot analysis or P(3R techniques to artalyze animal 
tissues to verify ttikt integration of the transgene has taken place!" The level of mRNA 
expression of the transgene in the tissues of the transgenic animals i may : also be 
assessed using techniques which include, but are not limited to. Northern blot analysis 
of tissue samples obtained from the animal, in situ hybridization analysis, arid reverse 
tTMscnptaj^-PCR (rtipCR); Samples of t^sgenic gene^ may also * X>i 

be'evaliiated immiim^yfocriimicai or immOTom'stochem using anybodies ' 
specific for me transgene product. 

11 Once the : founder animals afe p^oiiucedC Sey may be BreU if^dXuVm^^or P 
crossbred', to' 'produce' colonic of ithe particular ariiriiai; Examples of sucri breeding 
strategies^ inciu^-Btirai^'Wtllm^lfee^ tor outbreeding of founder animals wt& $ 'tn<m° U 
thaii bne'integ^ bfaeY^e^bl^ 

lines in order to produce compound transgenics that express the transgene at higher 
levelsbec^ 

hete'Joz^ aSfii^ H^y&US % lSr l ? given ' >? 

integrMoifi' site in^rder to iffottf augment expressi^ the need ifor 

screeriihg bf a^ of separate homozygous lines to " " 

produce compound heWozygoui br homozygous lmes; and bree^ to place the ' 
transgene on a distinct back^iMd that is appropriate 1 for an experimental model of U 
interest. . n ' J lU ;!i " i° ! 

;; - ,! *f!K^ wftcK'Vn^ not 

limited tbi animal model 'Systems ' useful In' eta borati 'rig the 'Bi ologit al { f u net i on df 
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polypeptides of the present invention, studying diseases, disorders, and/or conditions 
associated with aberrant expression, and in screening for compounds effective in 
ameliorating such diseases, disorders, and/or conditions. 

Example 30* Krmok-O.it Animals, 

Endogenous gene expression can also be reduced by inactivating or "knocking 
out" the gene and/or its promoter using targeted homologous recombination. (£.£., 
see Smithies et al.. Nature 317:230-234 (1985); Thomas & .Capecchi f Cell 51:503- * 3 

512 (1987); Thompson « ^ 7 <ZelI 5:313-321 (1989); each of which is ii^rpprated by . 
reference herein in its entirety). For example, a mutant, non-functional , 
polynucleotide of the invention ^ a completely unrelated DNA sequence) flanked by 
DNA homologous to the endogenous polynucleotide sequence (either, the coding 
regions oj regulatory regions pfjJie^gene) i can be used, with or without a .selectable 
marker and/or a negative ,selectable r marker, to transfect cells that. express ... 
polypeptides of the invention in vivo. In another ^embodiment, techniques known in 
the art are used to generate knockouts in cells that contain, but do not express the gene 

rcs £*£^^^ ) 

research and agricultural fields ,where modifications to embryonic stem cells can be 

used to generate animal offspring with an inactive targeted gene (e.g., see Thomas & 

'«•/. "♦!». ^f/:nU/Tj:.i one n , .iiJ(?.5'iOX3 .^J-t *^ . ; » ~- v.'. j-*. ■ ,.i 

Capecchi 1987 and Thompson 1989, supra). However this approach can be routinely 
adapted for use in humans provided the recombinant DNA constructs are directly- - 
adntinistered or t^etedto the^u^s^ m ^usin^a^|m^ f y^ vectonj^at^ , 
will be apparent to those of skill in the art. 

In further embodiments of the invention, cells that are genetically engineered 
to express^the polypeptides pf the in vem^ are genetically ; 
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engineered not to express the polypeptides of 'the -invention (eVgi' knockouts) are 
administered to a patient in vivo. Suclv cells may be obtained from me patient (i.e., 
animal, including human) or an MHC- cbm^atible'ildhor and can include/ but 'are' not"" 
limited tor fibroblasts; bone 1 marrow cells/ blood cells (c.g^ lymphocytes); adipocytes, 
muscle cells, endothelial cells etcl The ceils are genetically engineered m vitro using ; 
recombinant DNA techniques' to introduce the coding sequence of polypeptides of trie 
invention into the cells; or alternatively/^ 
endogenous regulatory sequence ^sck:ia^ 

e.g.* by transduction (using viral vectors, and preferably vectors that integrate the 
transgene into the cell genome) or transfectida^roeedures ^ 
to, the use of plasmids, cosmids, YACs. naked DNA, feie&ro^^ etc. 
The coding Sfcquencfe^ 

control of a strong?co^^^ acriieve' * 

expression; *arid ^jpfeferably iecretioW of mlK' ; ^iy^ 

engineerecKceils : which^exprc^s-^ " c c 

in vention can foe iirttrbduced^nto %e patient %a£mifca!ly^ 
intraperitbneallyi-^P^iq o-i vshio ixixtuzs m olni bzzjiwlrt'-: :\zrU,z: m>\2*w.\Mq &. 

Alternatively, the cells can be incorporated mtb*%'iinaW#^^^ 
body, e^, genetically^^ beMmpt^e^ 

genetically engineered ehdo^ ^ 
vasculragraftt^ 

Mulligari?& Wilson, U;S:^&^^ incorporated '%y A * 

reference hercih>inits^enUittty)-ii*n-:. -i\ UMipm-s .^czv:&x.n± na. Mcmy^ nl A(i%$i): ; 

^heri^the-^ells^ 
compatible rcells^they-^ 

prevent the development of a JhostirnmUne r response ^msrtfie^ntrbdUiced ■• 



1 ^i. 
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example, the cells may be introduced in an encapsulated fo™ which, while allowing 
{ox *H .flange of components with the immediate extracellular environment, does 
not allow the introduced cells to be, recognized by ;the host immune system, . 

>; Transgenic and "knockout" animals o^ have uses which include, 

5 but are not limited to, animal model systems useful ; in elaborating the biological 
^W^P 11 ?f PfiyPPPtifesM 4hp present invention, studying diseases, disorders, and/or 
C0 54 iti . on . s h^?9 a M «T«th aberrant expression, and ; in screening for compounds 
ef f^Y)? I^^^M°^ng,?^:#cases^ ,<UsQ|^r^,-fiad^or;conditions.r • • n<, ; > 

10 Ex a inple 31; Production of an Antilwfly . q ^ ,■ j.-.a™^ .»u cv, r ,i •,.'.- v .mi.- J ' 
,4): ^^^a J^lj,nplogy A vKj c .^„ ., -/■• / ..»b/ : T*t o .sb-.-.v^i k» ::-u s« 
sr) rvXte a J^^qf<^Bn^k^ pf ibo-j 9 ,JT 

ceUs expressing, ?OCX arc administered to an animal, tO;induce the_production of sera;: > 
15 c °P$ n jng polycjpn^ 

P"$mfr. P re P¥?4,Md pupfied tg render, it .sujbstaptially ; free jt>«: natural contaminants* n . 
Such a preparation is then introduced into an animal in order to produce polyclonal* r. a; 

20 hybridoma.technology.. ^^l^.^al^»tuin2f6^&a^5);«ohler«t7^4 Eur. Jwsr :) ; 
Im S?HP9i c$:51 1 (1976); Kph.ler ;gtal., :£ Eur..J i Jmmuno!i.6:292 .(1976);Hammer!ing etwftv 
al - ,'5 : b¥9?9f ,ona ! ApMbpdies and T?CeH Hybiidomas.vElseviefwN.Y^ pp. 563*681 ii- • ' 
(1981)). In general, an animal (preferably a mouse) is immunizedswithiXXX!!! .sm yv-'oi 
Polyp^Pj?deMr v more£ref^ 

25 Such pplypeptide^xpressing cells,a^ tissue ; culture medium;;.^ :> d£ 

preferably jn, Earle\s modified E^e^^iim.^ppleroent^wiUt^.^ fetal bovine 
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serum (inactivated at about 56°C), and supplemented with about 10 g/l of 
nonessential amino acids, about 1,000 U/ml of penicillin, and about 100 /ig/ml of 
streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 
5 cell line. Any suitable myeloma cell line may be employed in accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
descrited'by'W^^ et at (Gastr«nter6iogy 80:225-232 (ItfBl )). The hybridoma 
10 cells obtained through such a selection are then assayed to identify clones which 
secrete antibodies capable of binding the XXX polypeptide. 

Alternatively, additional antibodies capable of binding to XXX polypeptide 

: it:'^'S-'t\ . .Vt-.j:-X \i&>^'*.?.&:" 'ti \& -n^iX*-. .'•'-Willi rjffa t;> ^frrW* 

can be produced in a two-step procedure using anti-idiotypic antibodies. Such a 
method makes use of the fact that antibodies are' themselves antigens, and therefore, it 
15 is possible to obtain an antibody which binds to a second antibody. In accordance 
with this method, protein specific antibodies are used to immunize an animal, 
preferably a mouse. The splenocytes of such an animal are then used to produce 
hybridoma cells, and the hybridoma cells are screened to identify clones which 

produce an antibody whose ability to bind to the XXX protein-specific antibody can 

.^.j:;^; -ii r / ii> .lent ;r:vAi.;i-' w ;;.^^rr' *£ J> > •'- 

20 be blocked by XXX. Such antibodies comprise anti-idiotypic antibodies to the XXX 

protein-specific antibody and are used to immunize an animal to induce formation of 



further XXX protein-specific antibodies. 



For in vi vo use of antibodies in hurnans, ah antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 

'S-StS&it " "V?^^ id'.. r.i!-"f:? ji-ji-*. 1 ; M^C'rv! KSv \'>.:i;\>lii : .n(\ i « J ;?«1^>'.f-?^b »:. • 

25 producing the monoclonal antibodies described above. Methods for producing 

chimeric and humanized antibodies are known in the art and are discussed herein. 
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(See, for review, Morrison, Science 229:1202 (1985); Oi et a!., BioTechniques 4:214 
(1986); Cabilly et al„ U.S. Patent No. 4,816,567; Taniguchi et al.. EP 171496; 
Morrison et al., EP 173494; Neuberger et a]., WO 8601533; Robinson et id., WO 
* 8702671; Boulianne et a!., Nature 312:643 (1984); Neuberger et aL, Nature 314:268 
5 (1985).) 

b) Isolation Of Antibody Fragments Directed 

Against XXX From A Library Of scFvs J 
Naturally occurring V-gencs isolated from human PBLs are constructed into a 
10 library of antibody fragments which contain reactivities against XXX to which the 
donor may or may not have been exposed (see e.g., U.S. Patent 5,885,793 
incorporated herein by reference in its entirety),. 

Rescue of the Library. A library of scFvs is constructed from the RNA of 
human PBLs as described in PCT publication WO 92/01047. To rescue phage 
15 displaying antibody fragments, approximately 109 E. coli harboring the phaeemid are 

used to inoculate 50 ml of 2xTY containing 1% glucose and 100 ug/ml of ampicillin 

:\:\;: • •• v.*. v • ,;.r.'f-* >j h ,.;u v?.. : . of b >2qa ^itMfrrf] .tv.m'jsrfi -v 

(2xTY-AMP-GLU) and grown to an O.D. of 0.8 with shaking. Five ml of this culture 
is used to innoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper ' 1 

(M13 delta gene IIL see PCT publication WO 92/01047) are added and the culture 
20 incubated at 37°C for 45 minutes without shaking and then at 37°C for 45 minutes 

with shaking. The culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet 

r r;rjs;»;.{rp r ( ,i . :.;;.;-^.nfii? avu yU^u^ :jinvriq^ r:r;c'q 

resuspended in 2 liters of 2xTY containing 100 fig/ml ampicillin and 50 ue/ml 
kanamycin and grown overnight. Phage are prepared as described in PCT publication 
WO 92/01047. 

25 M1 3 de^a gene IE is prepared as follows: M13 delta gene III helper phage 

does not encode gene III protein, hence the phage(mid) displaying antibody 
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fragments have a greater avidity of binding to antigen. Infectious Ml 3 delta gene frl 
particles are made by growing the helper phage in cells harboring a pUGlS derivative" 
supplying the wild type gene HI protein during phage morphogenesis:^ the culture is 
incubated for 1 ^our at 37° C without shaking and then for a further noiir at 37*C w th 
5 shaking. Cells are spun down (lEC-Centra 8,400 r.p.m; for 1 6 mih), n2suspehbe<i ? in 
300 ml ^TY broth containing 100 jig ampicillin/ml and 25 jug kanamycii^n^ (2xf Y- 
ANffi-KAN) and grown overnight, shaking at 37°C Phage particles ^ are punfied an^ 
concentrated^ 

1990).Tesuspeiided in 2 ml PBS^and passed th™^ 
) Saitorius^ to give a final concentrati6n:pf approxiinately 1013 trans^uah|' : raits/M'^'' v ' ' 
(ampjcillin-resistantclone^^ *x. ■:*>:»*'.•' \\u\r'M *onsvt*r'iti 

Panning of the Library. Immunotubes (Nunc) debated 
with 4 ml of either 100 pg/ml or 1 0 /xg/ml of a polypeptide of the present invention. 
T ^hm^^^^Mm^^S;for^ hdurs/at3^C aifata^h^ 
in PBS. Approximately 1013 TU of phage is applied to the tube anJIiSutoSSo^^ 
p^fe? 1 overhand under turntable' ahfrthctfleft to 

lOO^mlvfitriethyla^heMa^^ 

: ™T0? e «h 5 MWtiP&Wffl- ^der :1 and.pver tunitableaft^^^ 
gene 3 helper phage^desci^bed above ,w 

.^ff ti ^V P^tOB^ m ^^en;repeated for a total of 4: rounds of affinity ^ifnfication 
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with tube-washing increased to 20 times with PBS. 0.1% Tween-20 and 20 times with 
PBS for rounds 3 and 4. .... 

. ,,, .Oiaracterization of Binders. Eiuted phage from the 3rd and 4th rounds of 
selection are used to infect E. cqli HB 2 15 1 and soluble scFv is produced (Marks, et 
5 al., 1991), from single colonies for assay. EUSAs are performed with microtitre 
plates coated.with either 10 pg/ml of the polypeptide of the present invention in 50 
"*¥ ^g 8 ^ 03 *? PH 9 6 - . Clones positive in ELISA are further characterized by PCR 
fingerprinting £see, e.g., PCT.publication WO 92/01047) and then by sequencing. ,; - 5 

1 *5R Wt&A P$» siu "ye clones may also be further characterized by techniques known 
10 in Hte^fate#»mte>! B *HP* mapping.»binding affinity; receptor signal* r 
transduction, ability to block or competitively inhibit antibody/antigen binding; -and 
competitive agonistic ,or,an^ .... £ C -- '■ - : v. !; • ■'> 

Example 32; A8SaYfi Betecfing Stimulation or Inhibiti o n of Bt £filJ Privlif^rion- 

15 and Diffetgnfiaflan 

0E k,1 birjsdujni ori.» y' *>:u i>'. . ;r;^ «■■' '•*■-' ; s ? ' t( - 1 ■ "■" -• 

oi ^Generation .of functional humoral immune responses requires both soluble and 
cognate signaling ibetween Bvlineage 5 eell^and their Mct&H^l^^&jg&ja^y 
impart ,a; : posjtive stimulus: that /allows 'a- B^lirfeafe^ce!l^6 lf continde ite programrned _) 
20 •development, f «pfe i a>.«egative^timulus^«iat Snstrtfctf-^he' 1 cell ' i&ffi&tHt^iuneM 
developmental pathway; T6 date, numerous stimulatory 'arid inhibitory signals ? naVe been ' 
found tq iinfluence B cell responsiveness including IL-2; IL-4, IL^-5, iL-^, 'IL-7, u]ib[ IL- 
13, IL-l^and^vis^Jnteresdngly^these s 
in comj}in 5 tion,with; ; yarious ^stimulatory -proteins^ 
25 dirYerenu'atipn, horning, tolerance and death among B ceirjpbpulafions: - K ! ^ " :< ' ; 

ncPnft-pf^he. best, studied. classes of B-cell- co-stimulatory proteins is ihetNF- 
superfamily. Within this family CD40. CD27. and CD30 along with their respective 
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ligands CD154, CD70, and CD153 have been found to regulate a variety of immune 
responses. Assays which allow for the detection atnd/or observation of the proliferation 
and differentiation of these B-celi populations and their precursors are valuable tools in 
determining theeffects various proteins niay have on these B-cell populations in terms of 
5 proliferation and differentiation. Listed below are two assays designed to allow for the 
detection of the differentiation/proliferation; or inhibition of B-cell populations and their 
" precursors. .■•"•-■> 

In Vitro Amy- Purified polypeptides of the invention; or truncated fbrrns 
thereof; is assessed for its ability to induce activation; prohferanph 
10 inhibition and/or death in S-cell populations and their precursors, the activity W&i 
polypeptides of the invention on purified human tonsillar B cells; rneakurbd 
qualitatively over thb dose range from 01 to lOjOOO ng/mL; is iussds&a m a stindkrd 
B-lymphocyte ^-stimulation as^ in which pu 

the presence of either formalin-fixed Staphylococcus Aureus Go wan I • (S ACi) or 
15 immobilized anti-human IgM antibody as the priming agent. Seebhcf signals siibH as 
IL-2 and :fl>15 synergize with SAG and IgM crossliriking to elidt B cell j)rbliferaUori 
as measured by tritiated-thymidine ihcorf^rafibtt; NoVel syher^izihg'agente ; can ^e 5 
readily adentified^usin^ ttWs assky. The ^say^n^l Wsii^ * 
cells by magnetic bead (MACS) depletion of CD3-positive cells. The resulting celF 
20 population is greater^thail^5% B cells as assessed by expression of Cm5R(B22&). 



; l ■ n ; -•' ;' 1 .... - - • ■ v, . 
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Various dilutions of each sample are placed into individual wells of a 96-we!l plate 
to which are added 10 5 B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10 $ M 2 ME, lOOU/ml penicillin, iOug/ml streptomycin, and 10' 5 dilution of 
SAC) in a total volume of 150ul. Proliferation or inhibition is quantttated by a 20h pulse 
5 (luCi/well) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are DL2 and medium respectively. 

In Vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer 
only, or 2 mg/Kg of a polypeptide of the invention, or truncated forms thereof. Mice ^ 
receive this treatment for 4 consecutive days, at which time they are sacrificed and 
10 various tissues and serum collected for analyses. Comparison of H&E sections from 
normal spleens and spleens treated with polypeptides of the invention identify the 
results of tl>e activity of the polypeptides on spleen cells, such as the diffusion of peri- 
arterial lymphatic sheaths, and/or significant increases in the nucleated cellularity of 
the red pulp regions, which may indicate the activation of the differentiation and 
15 proliferation of B-cell populations. Immunohistochemical studies using a B cell 

marker, anti-CD45R(B220), are used to determine whether any physiological changes _ 
to splenic cells, such as < splenic disorganization, are due to increased. B-celi 
representation within loosely defined B-cell zones that infiltrate established Trcell 3 
regions. ..... . ■ ... .. = ., .,. ■. ■ . { : ', v r : x.;.v • * "V 

20 Flow cytometric analyses of the spleens from mice treated with polypeptide is ;used 

to indicate whether the polypeptide specifically increases the proportion of ThB+, 
CD45R(B220)dull B cells over that which is observed in control mice. 

Likewise, a predicted consequence of increased mature B-cell representation in 
vivo is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 
25 compared between buffer and poly pcpti de-treated mice. 
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The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides of polypeptides of the invention. 

5 :: *-'- - : ' ; \ ['-"- " " '• ' ■ / '' : ;. 

Examnle 33i T CM Prnliferatinn Assay 

A CD3-i nduced proliferation assay is performed on PBMCs and is measured by 
the uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with lOO iil/well of mAb to CD3 (HIT3a. Phairriingen) or isotype-matched control 
10 mAb (B33.1) overnight at 4 degrees C(l fxg/ml in .05M bicaibonate buffer^ pH 9.5). then 
washed three times wi^ by F/H gradient centrifugation from 

human peripheral blood and ^ added 5 to quadruplicate wells (5 i'x lOVweH) of mAb coated 
"plates in^^ 

polypeptides of the invention (total volume 200 iil)- Relevant protein buffer and medium 
15 alone are controls. After 48 hr. culture at 37 degrees C^pt^'iml^^'i^yulOOO 
rpm and 100 tfp^ measurement of 

-vIL^^orother^tbkines) if efe pr^liferatmn Is ob^ed Wells are supplemented 

**itifm*mmm^ § *&v$SSBJ Scared *nd£$£ c 

^r*8-24^R^tf^ ' 
10 proliferation:- Afluidl>3 "aiohe is the 0&tivec6nimFfor proiireraiion. 11^2 ( WO U/ml) is 
also used as a control which enhanceSrprol&fy on? ' Control antibody which does' not 
induce proliferation of T cells is used as the negative controls for the effects of 
polypeptides of me indention; - v '^ ; / ■ y.SV 

sfiidies Scribed in mis^examj>le aiavlt^of polypepUdef of the ' 

5 invention:- Hoxveveiv^ne skilled iri'ffie'art cou^easTfy modify ; 'die ei^lified tt^n u 
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test the activity of polynucleotides of the invention (e.g., gene therapy), agonists, and/or 
antagonists of polynucleotides or polypeptides of the invention. 

Example 34; EfffYt Of Polypeptides of the Invention on ftfi Ev p ressinn nf Ivfl^ 
5 ClMS IL CoStimuiatorV and Adhesion Molecule mi rf Cell nifferPntiiitlnn nf 

Monocytes and Monocvte-DeHved Human Dendritic 

Dendritic cells are generated by the expansion of proliferating precursors found in _ 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7- i 3 

10 10 ^ yS With ,9^ C r SF (^ ng/nMXpiid IL-4 (20 ng/ml). These dendritic cells have. the 
ch ^ a f cristic Pf 1 ® 110 ^?^ !? f f i n ? : 9 c,L ^ u ^ f ^ lls (expression of CD 1 , CD80, CD 86, GD4Q and 
MHC class n antigens). Tre^ment with activating factors, such as TNF-a, causes a rapid 

j!**"*^^ class. I and H, costimulatory 

and adhesion molecules, downregulation of FCyRII,. upreguiation of CD83) These 

15 C £f " ges co v^*- *™J?15?? C ^ ant Agen-presenting capacity and with functional 
maturation of the dendritic cells. 

FACS analysis of surface antigens is performed t as follows.. Cells are treated 1-3 

f °* ^P,™'""^ 5 4 .*^r;f A ^fvf? ^ il 'P n31 . tjJPjjftW^ceUs are analyzed by >.. 
flow cytometry on a FACScan (Becton Dickinson). 



20 



Effect on the production of cytokines. Cytokines generated by dendritic cells. 

25 5l rSSwi^^:!^^.-.!? ft : j5 Wff .?? ^a^ndent immune 

response, and induces cytotoxic T and NK cell function. An ELISA is used to 



oh- '\ • 
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measure the IL-12 release as follows. Dendritic cells (i0 6 /ml) are treated with 
increasing concentrations of polypeptides of the invention for 24 hbtirs. LPS (100 
ng/ml) is added to the cell culture as positive control: Suj^rnatarits from the tell 
cultures are then collected and analyzed for IL-12 content using cbmn^ial EtJSA ■ 
5 kit (e..g, R&D Systems (Minneapolis, MN)). The standard protocols provided with ' 
the kits are used. 

r Effect^on>^e expression x>f M^ 
molecules, Xhree major .families of cell surface antigens can be'lderitjfied o^ ^ 
) monocytes: adhesion molecules, molecules involved in antigen ^ iL 
receptor. . Mqdulation of the: ^ 

cos ;j^!atc;ry .molecules, such as B7 and ICAM-U ^ a y resu^ 
antigen .presenting capacity of monocytes and Ability to^ 
Increase expression of Fc receptors™iy correlate! with improved mbhrc^^ 
i activity, cytokine release and phagocytosis. < ^ ; - w. --ji. --znuo cv 

;-n FACS;an4lysis is;used to examine the surface antigens as fdil<^k* ?i l^o^6e^ n ^ :i; 
^ Weated l^Sdays with increasingconcentrations ^^f ? pdly|ie^ides Blithe inv^t^ br ^ C 
lps a(P9*M^ arid O^^^^ttih^* 1 ' 

azide, and then incubated with 1:20 dilution^oif^ 

monoclonal antibodies for 30 minutes at 4 degreesC. After an additional wash, the 
* ,abeI ?^celIs are analyzed by flow cytometry^n a^FACScah f^S^'^^iiSi^^ 

Monocyte activation and/or irfcreased g»t:v| ygj [ iVAssay^ fof Molecules that " w "' 1 
activate <or. alternatively inactivated ■ 
ahern atively t decrease monocyte survival) are known in Ithe art and m*y routinely 'be rtnw * " 
applied;. to determine, whethcr a molecule; of the in ventiori functions fts afi iM^U^w^' 
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activator . of monocytes. Polypeptides, agonists, or antagonists of the invention can be 
sc ^? ne ^ 1 u ? in e fhe threfS W described below. For each of these assays. Peripheral 
b, ?°d, mononuclear 9 e,,s (PBMC) are purified from single donor leukopacks 
(American i.fced Cross, Baltimore, MD) by centrifugation through. a Histopaque 
5 gradient (Sigma). Monocytes are isolated from.PBMC by counterflow centrifugal 
elutriation. j; . Ll 

,,,, : .,j^aigate SwrviYal Assay. Human peripheral blood monocytes progressively • / 

,os S t v ^f !& e * ucultured in absence. oflserum or other stimuli: Their death results ,; 
10 from infernally, regulated process .(apoptosis). Addition to the culture of activating r ' 
fac ^mb s "^> ^(T^^'Pn^.^matically improves jcell survival and prevents DNA' ; 
^Wf^MindfVRPWV™ iodide (PI) staining is used to measure-apoptosis^as 2 ' - 
M *^«W5&^W!&$m*.fa** .houra:in-f»lypropylene 'tubes Mmnm-ftSe"* 
"laWl*!). in the ..presence of flOO ng/ml TNF-alpha- (negative 1 ^ ! 
15 control), and in the presence of varying concentrations of the compound to^be'tested:' 
Ce,,S :^JHfl^ n ^ d ; a ^ a ?Pn^ PBS containing^ a 'final' 

con?en & a fe?rf ^^^'uS^^ncincubaed at.room temperature for 5 minutes before' ™ 
FAK $8t&jf$£X*&.* P.IuUptake.?has, l! been demonstrated »tb : conelate with : ^NA • 5 

»f)j SfiflojJ/bf;:. <vj. v.nA . ■:-:s'-iv t sh *•■ <a >..au-:v r. . - . . y ■::*.<i ) -uu : oi' v. v>\ sw:;c'i\ 

Effec*,?n ■EjjflQjttBS relgasej An important function of monocytes/macrophages '■ ^ 
is their regulatory activity on other cellular populations of the immune system through 
** ^f^^tcyfPKines after^stimuja cytokine -release is 

performed ?* y f8Uo^ iV Human : monocytes are incubated at a density of 5x 10^ cells/ml" 
with t&^WJRoP&P^V*.,** »be a polypeptide of the invention and under tfie T : ; - 
same conditions, but in the absenceiO.f the. polypeptide. >For IL-I2 productiohrthe 1 ' ' > r 



20 
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cells are primed overnight with IFN ( 1 00 U/ml) in presence of a polypeptide of the 
invention. LPS (10 ng/mi) is then addecL Conditioned media are collected after 24h 
and kept frozen until use. Measurement of TNF-alpha, IL-10. MCP-1 and IL-8 is then 
performed using a commercially available ELISA kit (e..g f R & b Systems 
(Minneapolis, MN)) and applying the standard protocols provided with the kit. 

Oxidative fewst- - Purified monoqytes; are plated in 96-w plate at 2-1 x 10 s 
cell/yvell. Increasing concentrations of polypeptides of the invention are added to the 
welte in a ta>tal yplume of 0.2 ml pulture medium, (RPMI 1640 +10% FGS, glutamine v 
anfl antibiotiqs). After 3 days incubation, ( the places are centrif uged and the medium is • 
removed from the wells. To th$ macrophage mpfipl^yer?, O^rmlper well of phenol 
red solution (140 mM jtaCI, JO potassium 

dextrose, 0.56 rpM phenol red and 19 U/ml of ffi^O) is ^dded, together withjhe 
stimulant (200 nM PMA). The plates are incubated at.37 0 C for 2 hours and the 
reaction is stopped by adding 20 jil IN NaOH per well. The absorbance is read at 610 
nm. To calculate the amount of H 2 0U produced by the macrophages, a standard curve 
of a H 2 0 2 solution of known molarity is performed for each experiment. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of polypeptides, polynucl^cfe^^ 
^i^or'antag^ ~ 

r Astrocyte and^Neuronal^ssays^-: ?v.s.: iva ^.i-o^ri :\<i}<: 

h ^oiRecombinant^ expressed in ^henchiet ^U 'a^ 

W$f\P&mfesc& promdtingHhe kiirvival^ n^trite 
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outgrpwth, or phenotypic differentiation of cortical neuronal cells and for inducing the 
proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. The 
selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on die previously reported enhancement of cortical 
5 neuronal survival resulting from FGF-2 treatment. A thymidine incorporation assay, for 
example, can be used to elucidate a polypeptide of the invention's activity on these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth^tWalick^' et al.V 'Tibroblast groivth factor promotes 
10 survival of dissociated hippocampal neurons and enhances neurite extensiok" War/. 
Acad. Set. USA 33:3012-3016. (1^86), 'assay herein iii^iporafed by reference in its 
entirety) However, reports frbftx experimwite ddne on PC-12 cells suggest that these two 
responses ire hbt hecessarily synonym^ may depend on not only which FGF 'is 
being tested but also oh which i 'receptor(s) arc expressed on the target cells! Using the 
15 primary cortical neuronal culture paradigm, the ability of a polypeptide of the invention to 
induce neunte outgrowth can be compared to the response achieved with FGF-2 using, for 
example, a thymidine incorporation assay. 

Fibroblast and endothelial cell assays- 

20 Human lung fibroblasts are obtained from Clpnetics (S^an pie^p. CAX.and 

maintained in growth media from Clonetics. Dermal microvascular endothelial ceils are 
obtained from Cell Applications (Sa^ Diego CA). .For proliferation assays, the human, 
lung fibroblasts and dermal microvascular endothelial cells cajt^e. cultured vat' 5,000 
cell^el|in.a^«^plat$. for one day* in growth medium. :The ceils are then incubated i 

25 {or i?J}*4*y 94% BS A basal medium: After replacing the medium with fresh 0:1% -BS A 
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medium, the cells are incubated witif the test pfoteihs for 3 days . Aiamar Blue (Alamar 
'Biosciences; SacramentdjCA) is added b each Well to a finai cohfeerttiklibn of \6%: The 
cells are iricubated for 4 hr. Cell Viability 1s' ;; measu^-'by : reading' in a CyioFiuor 
fluorescence reader. For the PGE^ assays, the hmThan^iing fibnioiasts ate cultured at 
5 5,000 -cells/wcill in a 96-welI plate for one day; After ; a' medium change to 0.1% BS A 
basal medium, the bells are incubated with FGF-2 or polypeptides of the invention with or 



WithbutIL-I bt fot 2^ J^uirs. T^e supematants are collected ahd assayed for PGE 2 by EIA 
kit (Cayman, "Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 
10 0.1% BSA basal medium, the cells are incubated with FGF-2 or with or without 
polypeptides of the invention IL-la for 24 hours. The supematants are collected and 
assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or polypeptides of the invention 

•sr.^tJii/oo ori f }!:i;>nifirn3 TiRM : ^ rvrfcn nitifwrf-!-! :n .uun'.w 

for 3 days in basal medium before the addition of Alamar Blue to assess effects on growth 
!5 of the fibroblasts. FGF-2 should show a stimulation at ,10 - 2500 ng/ml which can be used 
^ to compare stimulation with polypeptides of the invention. . 

MrtbM nWW^ /n$lfe *'*j;:3* iw?>i>0M *Vj:K*Jtett rti b^iww.sin ns. ,:lfco :>Yfr 

projection neurons. An animal model for Parkinson's that has, been extensively 

2i?b5^E$ fe«s. bear :.^S? i f!?5$ra^^.? <if rf..^..?^ 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-^p ^y^trTCyles^and caubolized 

25 s ^^&a^^^^W^^. ^mnmemm ^M^mm 
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reuptake transporter for dopamine. MPP* is then concentrated in mitochondria by the 
electrochemical gradient .and selectively inhibits f nicotidarnide, adenine disphosphate: 
ubiquinone oxidoreductionase (compjex I), hereby, interfering with electron transport and 
eventually generating oxygen radicals. 
5 . } l h ^ been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 

trophic activity towards nigral dopaminergic neurons (Ferrari et aL t Dev. Biol 1989) 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic \ J 

neurons from the toxicity associated with MPTP exposure (Otto and Unsicker J 
10 Neuroscience, 1990). 

Based on the data with FGF-2, polypeptides of the invention can be evaluated to 

DC* fcbJTKiJiuv ii^i/.^fjrv;: is ; -.-n -t rtoj'Tsvni stU trr* ••■>:.>.; 

determine whether it has an action similar to that of FGF-2 in enhancing dopaminergic 

neuronal survival i/i v/m> and it can also be tested in vivo for protection of dopaminergic 

neurons m the striatum From the damage associated with MPTP treatment. The potential 

15 effect of a polypepude of the invention is first examined in vitro in a dopaminergic 

k-vsm! i^*> :;-.i*Vy/ UnVia 0- v *' - ' no. i J * >•> iV:« ba* :ri. ; c . -T3 :: [ .;-:i^r:l?Jt.aoi '■ -if'/ • ■ 
^neuronal ceirculture paradigm. The cultures are prepared by dissecting the midbrain floor 

n ,' la , . . , . .... .-o:^3v<Ti j*^ !v ->^»*::a {icq vljiw riCiJsu'Ci?;;'- ^t:qrno:? u-v 

plate trom gestauon day 14 Wistar rat embryos. The tissue is dissociated with trypsin and 

seeded at a density of 200,000 cells/cm 2 on poJyorthinine-laminin coated glass coverslips. ) 

The cells are maintained in Dulbecco's Modified Eagle's mediu#'anf FtPmedium 

dopminergic neurons', iramundhistocnemical staining':'' Dissociated' cell cultures are 
prepared frbW embryonic s fats. ' the iculture medium'fs changed every 1 tnird day and 'the 

fattoi^iteda^in^te ' : " ! '" :! ' ; " jh - ,; '' : " ::t<< - «•*»>••«■•■ . " 

25 b ' - ; r, : since'-the dopamSne^c^eWoWi-are isolaid from'animals at 'g'estation day 14. a 
develdpmemal tim^ Mh^s past the Skge' &hen ; ^e'dopammergic p'Scursor cells are 
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proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 

would represent an increase in the number of dopaminergic neurons ^ 

Therefore, if a polypeptide of the invention acts to prolong the survival of dopaminergic 

, neurons, it would suggest that the polypeptide may be involved in Parkinson *s Disease. 
5 The studies described in this example tested activity of a polypeptide of the 

: . invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists; arid/or antagonists of the 
invention.; ; ■ 

> Example 36: The Effect of Polypeptides of the lrivi>rtH rtri on the Crnwth nf 

Vrecutar Endothelial Crils 

On day 1, human umbiiical vein endothelial cells (HUVEC) are seeded at 2-5xl0 4 
cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS). 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with MI99 containing 10% FBS, 8 
units/ml heparin. A polypeptide having the amino acid sequence of SEQ ID NO: Y, and 
positive controls, such as VEGF and basic FGF (bFGF) are added, at varying 
concentrations. On days 4 and 6, the medium is replaced. On day 8, cell number is 
determined with a Coulter Counter 

An increase in the number of HUVEC cells indicates that the polypeptide of the 
invention may proliferate vascular endothelial cells. 

The studies described in this example tested activity of a polypeptide of the 
invehtidn/.-'Hbwevcir, cine 'skHied m'the' art could easily modify the exemplified studies to * 
test the activity of polynucleotides (e.g., gene therapy)!, agbriists^ and>or antagonists of the 
■ invention. • 1 ' : "' ' ' . 
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Examnle 37: Stimulatory Effect of Polvneptirfps of the Invention on th r 
Proliferation of Vascular Eniathsiial Cfilis 

For evaluation of mitogenic activity of growth factors, the colorimetric MTS 
(3<4 t 5^methyIthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyI)2H- 
tetrazolium) assay with the electron coupling reagent PMS (phenazine methosuifate) was 
performed (CellTiter 96 AQ, Promega). Cells are seeded in a 96-well plate (5,000 
cells/well) in 0.1 mL serum-supplemented medium and are allowed to attach overnight. ^ 
After serum-starvation for 12 hours in 0.5% FBS, conditions (bFGF, VEGF IW or a 
polypeptide of jhc in^ntioirin 0,5% ; RBS) with or without Heparin (8 U/ml) dreMdded to 
wells for 48 hours. 20 mg of MTS/PMS mixture (1:0.05) are added per well and flowed 
to incubate for 1 hour at 37°C before measuring the absorbance at 490 nm in an ELISA 
plate reader. Background absorbance from control wells (some media, no cells) is 
15 subtracted, and seven wells are performed in parallel for each condition. See, Leak et al 
In Vitro Cell. Dev. Biol J0A;512-518 (1994). 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the .J 
20 invention. 



Example 38r Inhibition of PDGF-indnced v aS c„i fl r S mo^h M» r ip r f l l 
Proliferation Sflmirfflifllg KfTert; 

25 ^f^F .?^i!ff^V?"- C ^" be ^ ieasured » for example, by BrdUrd incorporation. 

Briefly, suteonfluent, quiescent cells grown on the 4-chamber slides are transfected with 
CRP or FITC-labeled AT2-3LP. Then, the cells are pulsed with 10% calf serum and 6 
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- > mg/ml BidUrd. After 24 h/immundcytbchemistry is performed by using BrdUrd Staining 
^ KJt (Zymed laboratories): In brief; the ceiis are ~l/£idj^'^'di''^'biotin]^i^ mouse 

> anti-BrdUrd antibody at 4 degrees C for 2 h afier being exposed to denaturing solution and 
then incubated with the streptavidin-peroxidase and diami™beniidine\ After 
5 counterstaining with hematoxylin, the ceiis are mounted for microscopic examination and 
^ -the BrdUfd-p^sitive cells are cd Q jf tne 

BrdUrd-positive cells to the total cell riumb^^ of 
"the BrdUni /staihmg^huc'leusy and the FIT C uptake (cytopiasm) is performed for 
;d individual cells by ^ concomitant use of bright field' iiliiminatlon and dark ¥eW-U V 
10 fluorescent illumination. See, Hayashida ei al., Ji Biol. Chem7ol2fr(36):2 1985-21992 ^ 
.(1996). .j'.Ay.wut?hfc.>s .-ri. !itfri>:j1ri' l iq 

*?>■■ • Theistudies described in this exaniple tested activity of' a potypeptide of the 
' inventioh:<H6weVetf 

■ *est the activity dfpoly nucleotides (eJgl/gehe therapy)/agohists; and/or antagonists of the 
15 invention. ;*;,>?■',■;>' 

V, i-jiiiibTHis example will be used^to 1 explore "tne possibility that a polypeptide of the 
20 invention may" stimulate lympHatib enaofoeiiaYcet 'migration; ' : ' '" ; ' ' " ; i ; ^ 

- ■> ^domefialiceHmigi^o^as^ 

chamber (Neuroprobe Inc., Cabin John, MD; Falk, W., et •!.; J. Immunological Mltnols 
'*980;33:239i247)^Pdtyviny^^ of 8 

ruin (Nucleopdre Corp. Cambridge, MA)' are coated with 0.1 % gelatin foV at' least 6 hours 
25 at room temperature aWdrieti under stenle^r? f est subsVances' ire^iiu^ m^propriate " 
concentrations Tih taf^nfa^lcamBMBbd^ih^ce&S^ ^i^n» »m < 3n32^n ; cS%^ S n«f 
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ui of the final dilution is placed in the lower chamber of the modified Boyden apparatus. 
Subconfluent, early passage (2-6) HUVEC or BMEC cultures arc washed and trypsinized 
for the minimum time required to achieve cell detachment After placing the filter 
between lower and upper chamber. 2.5 * 10 s cells suspended in 50 ul Ml 99 containing 1% 
5 FBS are seeded in the upper compartment. The apparatus is then incubated for 5 hours at 
37°C in a humidified chamber with 5% C02 to allow cell migraUon. After the incubation 
period, the filter is removed and the upper side of the filter with the non-migrated cells is 
scraped with a rubber pplicerran, . The filters are fixed with methanol and stained with a 
™ sa .(P'ff-f^Hickj Baxter, M^Graw Park. j£L). , Migration; is quantified by 

10 ^f 0 ™^"? ceHs. of three random high-powipr fields (40x) in each well, and all, groups are 
performed in quadruplicate. 

- J he studies despribefl in .this example tested activity of a polypeptide of the 
invention. % However; bne skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
15 invention. 

Example 40; Stimulation of Nitric Oxide Production bv Endothelial r«U v , t ,,. : - 

^HJS, °*i de released t>y the v^c^to jcpdotheljum is believed to.be a mediator of 
20 vascular endothelium relax^pn^pus, activity of a polypepUde of the invention: can be 
.^ayed. by determining nitric oxide, production by .endothelial cells in resppnse to the 
polypeptide. „ . „ : -. :;■ ; _ T .; :;I r , |V . ... . ; ^;.,|;v-r, 



Nitric oxide is measured in i^jvelj pl^tes.^fcon^uent microvascular endothelial 
5 e,1 f ,? fter t 10 "^ ^starvation and a sgbs^quent v 4 hr.exposurc to various levels of a 
25 positive control (such as VEGF-1) and the polypepUde of the invention. Nitric oxide in 
the medium is determined by t , ^ose of.,the-. Gri ess reagent, to measure total nitrite after 
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reduction p£ nitric oxide^riycd iutrate by nitres reductase. The eff^f of thfe polypeptide 
of the invention on nitric oxide release is examined on HUVEC. s 

, ^i*?. ft PS PH 11 !^ MUyEC monolayer is measured with a NO- 

specific polarographic ^V^tfgup^^^M meter (IsofNQ, World Precision 
5 Instruments Inc.) (1049). ..^^l^oo-^^^O^jdRqimMt j*.|^pnBed,ati90f«linB4tf ifae 

. following equation: ., ,,..,„,, ..... .. ............. ; 

* + 2 ^ + 2 "^P, 6 2 NQ + I 2 + 2HiO + 2 K.S0 4 , 

,., The standard calibration curye is obtaine^d lby adding gradedrconcentrations of 
^2*®'^ !?• 2 , 5 ',^- iOp? 2 5p. and 500 nmol^) into Utecalibration solution containing - 
10 ■ ■>'■' is 7r^??^?ra!^5?£^^>?^:^?5^AQ'I^^*?^' , '?'^P' <W . P"PY*oiialy idetc^nniiiiisit' by ■ 

;,rJs??H °" if Sk^^M ?^^Jfi«5rH«n^fec.|ji;p maintain the; temperature at 37<?C. 
15 •;, KSf!T:?t iS JgWS ^ally jnto the ; wells. keep.ng.the tip of theielectrode 2 
mm under the surface of the solution, before addition of the different conditions. 

SiS^ of 
dSfaSSS* ^^*%W<^^ values reportedare 

means of four to six measurements in each group (number of cell culture; wells)^See, -H 

».i ^u^^U^^^>^^m^ activity, of polypeptides ; of the 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists tof> the 
invention. . 

25 



I" 



20 
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Example 41 : Effect of Polvnepides of the Invention on Cord Formal } n 

Aagtegfipfiais 

Another step in angtogenesis is cord fbrniaiiori, marked by differentiation of 
5 ; endothelial cells. This bioassay measures the ability of microvascular endothelial cells to 
form capillary-like structures (hollow structures) when cultured in vitro. 

CADMEC (microvascular endothelial cells) are purchased from Cell Applications, 
Inc. as proliferating (passage 2) Cells and are cultured in Cell Applications 1 CADMEC 
Growth Medium and used at passage S. For the m vrW angiogenesis assay, the wells of a 
10 r> 48rwell cell culture plate are coated with Cell Applications' Attachment Factor Medium 
(200 ml/well) for 30 min; at 37°C. CADMEC are seeded onto the coated wells at 7.500 
, pells/well and Cultured overnight in GroWth Medium! Ttie Growth Medium is then 
replaced .with 300 Cell Xpplife^tloris* Oiwd %onriition 'Medium coruaining control 
buffer or a polypeptide of tlie inveiitidn (01 to'lOO H^/itii) antf C the ceils are cultured for an 
15 additional 48ihr. The numbers and lengths' of the 'cajpillary-like chords are quantitated 
, through^use of the Sbeckelef VIA-170 video image analyser; All assays are done in 
triplicate;. :iV:\zi\U> ^ ~>> 'ror.ibi. * •< i >>';'<:>.• \* « ^ 

i * >• ivjt. ^Commercial (R&D)' VEGF (50 ng/mi) is itf&tf is' a ^itive coiitnil ^ft-esmcUoi' ( 1 
-ng/mlMs/uaedi>as Negative control? The 5 ap]>ropnSte buffer (Without protein) ^also 
20 utilizediasacontfol: H*» « : . «:*fci:na> ri tew. r. :: 

The studies described in this' example ^tested activity of a polypeptide of The 
inyentionv However, one skilled in the ai* could easily modify the'exempiified studies to 
test^he activity of polynucleotides i[e^:, ^hfc ther^)y)J igdnists, ancf/w ^tagoniste of the 
inventions i;.-*.u. :*:*v> .{ :r.r* *. >' '• - v - '■ " ■' • ' /JV • 



25 
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E xample 42; Angiogenic Effect on Chick ChorinM^t^ Mfmfrmnf 

Chick chorioallantoic membrane (CAM) is a well-established system to examine 
angiogenesis. Blood vessel formation on CAM is easily visible and quantifiable^ The 
5 ability of polypeptides of the invention to stimulate angiogenesis in CAM can be 
examined. 

Fertilized eggs of the White Leghorn chick (Callus gallus) and the Japanese qual 
(Cotumix toturnlx) are incubated at 37.8°C and 80% humidity. Differentiated CAM of 
16iday-dld chick and 13-day^lcl qu^ embryos is studied with me following methods^ 
10 ^Day4ofdevd6pmd^ ^ 

embryos are checked for normal development and ine eggs sealed with cellotape! They 
'are further incubated until Day '13. Thermahbx coverslips (Nunc, Naperville, ILy are'cut 
into disks of about 5 mm'in diameter, ^tenle and salt-i^e'g^v^h facMlre dissoived in 
distilled water and about 3.3 mgf- 5 nil are pipetted oh the disks. After ai drying,' the 
15 inverted disks are applied on CAM; After 3 days; the specimens ; are fixed in 3% 
glutaraldehyde and 2%, fomaldehyde arid rinsed in 0.12 M sodium cacodylate buffer. 
They are photographed with a stereo microscope '[Wild -MS) arid embedded for semU and 
ultrathin sectioning as described above. Controls are performed with earner disks aldne? 
'.•m- ., ?J"?^*tt^ie« described in this. example: ^^testedf<activity of, a polypeptide of the 
0 | n r en ^? n - .Howe ver, one skilled in ; the art -could easily modify the exemplified studies to 

te?l fte ^^^y of polynucleotides (e.g.^ gene merapy), agonists, and/pr antagonists of the 
invention. : 



Ex a mple 43; AnrioFffnf sis Assay rising a Matri^i rm P i an t in Mm.^ > k 

... ; Jn. vivo angiogenesis assay of a •polypeptide of the invention measures the ability of 
^.^x!^ng-^pJ.Hary^netwprk;<0/forro new.) vessels in . an implanted capsule of murine 
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extracellular matrix material (Matrigel). The protein is mixed with the liquid Matrigel at 4 
degree C and the mixture is then injected subcutancously in mice where it solidifies. After 
7 days, the solid "plug" of Matrigel is removed and examined for the presence of new 
blood vessels. Matrigel is purchased from Becton Dickinson Labware/Collaborative 
5 Biomedical Products. 

When thawed at 4 degree C the Matrigel material is a liquid. The Matrigel is 
mixed with a polypeptide of the invention at 150 ng/ml at 4 degrees C and drawn into cold 
3 ml syringes. Female C57B1/6 mice approximately 8 weeks old are injected with the 
mixture of Matrigel and experimental protein at 2 sites at the midventrai aspect of the 
IQ abdomen (0.5 ml/site). After 7 days, the mice. are sacrificed by cervical dislocation, the 
Matrigel plugs are removed and cleaned (i.e., all clinging membranes and fibrous tissue is 
removed). Replicate whole plugs are fixed an neutral, buffered 10% formaldehyde, 
embedded in paraffin and used to produce sections for histological examination after 
staining with Masson's Trichrorne. Cross sections from 3 different regions of each plug 
15 processed. Selected sections :are stained for the presence of vWF. The positive control 

L for this assay is bovine basic FGF;(150 ng/ml). Matrigel alone is used to determine basal 
levels of angiogcnesis.; . .3 * , v.* * ■" • -■ " ^evp'-. 

: li V. The,:Studies described in \ this; ^example tested activity of a ^ of the 

invention; However, one skilled in the art could easily Aiodify the exemplified studies to 
20 test the activity iof polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. ^ ^ 

Example 44; Rescue of Ischemia in Rabbit Lower Limb Model ; 

25 /..To study the in vivo effects of polynucleotides and polypeptides of the invention 

on ischemia, a rabbit hindlimb ischemia model is created by surgical removal ; of one 



6 
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femoral arteries as described previously (Takeshita et aL.Am /. Pathol 747:1649-1660 
(1995)). The excision <of the femoral artery: results in retro^ade propagation of tKro 
and occlusion of the external iliac artery. Consequently, blood flow to the ischemic limb 
is dependent upon collateral vessels originating from the internal iliac artery (Takeshita** 
5 ai: Am'). Pathol 747: i$9-l&5& (1995))'/ An interval of 10 days is allowed for post- 
operative recovery of rabbits and development of endogenous collateral vessels. At 10 
day postoperatively (day 0>; after performing a baseline angiogram, the internal iliac 



artery of the ischemic limb is transfected with 500 mg naked expression pi asmid 
containing a polynucleotide of the invention by arterial gene transfer technology using a 
10 hydrogel-coated balloon catheter as described (Wlwsen e/ ai Hum Gene fher. 4:749-758 

(1993); Leclerc ef a/. /. Qm, Invest 90: 936-944 (1992)). When a polypeptide of the 

■02 -wfcMj-x h:&tiUzx%/.;: z& Y3\&6r.< -V -bkj07 r:£ --;!.; »ri EistJ'f^i -Kjw .'.svsv/^H -r.!»iJfT»vi*.; :' 
invention is used in the treatment, a single bolus of 500 mg polypeptide of the invention or 

control is delivered into the internal iliac artery of the ischemic limb over a period of 1 

, . .TTOiJlKi'/ni 

nun. through an infusion catheter. On day 30, various parameters are measured in these 

r. i 

15 rabbits: (a) BP ratio - The blood pressure ratio of systolic pressure of the ischemic limb to 
that of normal limb; (b) Blood Flow and Flow Reserve - Resting FL: the blood flow 

during undilated condition and Max FL: the blood flow during fully dilated condition (also 

•rpfOisrbaK ;svtuy*C:in$} m%£>.#on boold abiiibni wpismfiRq -froitgijuav-a v 

an indirect measure of the blood vessel amount) and,Flow Reserve is reflected by the ratio 
of max FL: resting FL; (c) Angiographic Score - This is measured ,by, the angiogram of > > 
20 collateral vessels. A score is determined by the percentage of circles in an oyej||y^n^^id 
that with crossing opacified arteries divided by the total number m the rabbit ithizh; (d) 
Capillary density - The number of collateral capillaries aetermined in ^ht niicroscopic 

sections taken from hindlimbs. 

■ . %ha*&\'s nix-* otiTOi'V:-^* Ui 

The studies described in this example tested activity of ^olynuc^otides and ? ~ 
15 polypeptides of the invention. However, one skilled in the art could easily modify the 
exemplified studies to test the agonists, and/or antagonists of the invention. 
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le 45: Effect of Polypeptides of the Invention on Vasodilation 

Since dilation of vascular endothelium is important in reducing blood pressure, the 
5 ability of polypeptides of the invention to affect the blood pressure in spontaneously 
hypertensive rats (SHR) is examined. Increasing doses (0, 10, 30, 100, 300, and 900 
mg/kg) of the polypeptides of the invention are administered to 13-14 week old 
spontaneously hypertensive rats (SHR). Data are expressed as the mean +/- SEM. 
Statistical analysis are performed with a paired t-test and statistical significance is defined 
10 as p<0.05 vs. the response to buffer alone. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 

test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 

; "to h'jhiyr ?. V;vi:< tewl y.*iv \vy \ *o {rr.\ti soil? \u'*:iz\\' ! > -xiJ or:: n to^iiu; 

invention. 

i;;.upir;. f v;, ,;7.> >rt. :<-^-:>-. :"u v .')c. nC i . ^ . 0 -.:*-• • ;:*.■<."■.; ■• 7 "T-. 

15 

Example 4fc Rat Ischemic Skin Flap Model 

hoj^o bajaiih yflut anaiib v/qfi booid yrjJ • B ■>■;!-- * nikr-a ^;U;Uh:^ £:tm>>j 
The evaluation parameters include skin blood flow, skin temperature, and factor 

■vttrwtU *'<i b^lsfbi ^ 4vi'5?3« -/oj'Lbq? (jni.ojnc tpgpav booid s:h sv,^r>< <;':.'.>> ?k 
VIII immunohistochemistry or endothelial alkaline phosphatase reaction. Expression of 

20 polypeptides of the invention, dunng the skin ischemia, is studied using in situ 

hybridization. 

- The study in this model is divided into three parts as follows: 
a) Ischemic skin 



b) Ischemic skin wounds 



25 c) Normal wounds 



The expenmental protocol includes: 
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a) Raising a 3x4 cm, single pedicle full-thickness random skin flap (myocutaneous 
flap over the lower back of the animal). 

b) An excisional wounding (4-6 mm in diameter) in the ischemic skin (skin-flap). 

c) Topical treatment with a polypeptide of the invention of the excisional wounds 
5 (day 0, 1, 2 t 3, 4 post-wounding) at the following various dosage ranges: lmg to 100 mg. 

d) Harvesting the wound tissues at day 3, 5, 7 # 10, 14 and 21 post-wounding for 
histological, immunohistochemical, and in situ studies. 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
) test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

Example 47: Peripheral Arterial Dise ase Model 

Angiogenic therapy using a polypeptide of the invention is a novel therapeutic 
strategy to obtain restoration of blood flow around the ischemia in case of peripheral 
arterial diseases.' The experimental protocol includes: r 

a) One side of the femoral artery is Iigated to create ischemic muscle of 
^trtehir^ 

- b) a polypeptide { - of the in veriHon/ in a dosage range of 20 nig - 500 nig, is " 
^ delivered intravenously and/or intramuscularly 3 tiines (perhaps more) per week for 2-3 
weeks. 

c) The ischemic muscle tissue is collected after ligation of the femoral 
artery at 1,2, and 3 weeks for the analysis of expressibri -of a polypeptide of the invention 
and histology. Biopsy is also performed on the other side of normal muscle of the 
contralateral hindlimb. 



(0 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCT/US99/29950 

412 

The studies described in this example tested activity of a polypeptide of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

5 

Example 48r Ischemic Myocardial Disease Model 

A polypeptide of the invention is evaluated as a potent mitogen capable of ; ^ 

stimulating the development of collateral vessels, and restructuring new vessels after 
10 coronary artery occlusion. Alteration of expression of the polypeptide is investigated in 
situ. The experimental protocol includes: 

a) The heart is exposed through a left-side thoracotomy in the rat. Immediately, 
the left coronary artery is occluded with a thin suture (6-0) and the thorax is closed. 

b) a polypeptide of the invention, in a dosage range of 20 mg - 500 mg, is 
15 . ,,, delivered intravenously and/orjintr^uscularly.3 times (perhaps more) per week for 2-4 

-T^eekS. , ;! ,. r - ^ , i;- r , ; , w : .,. i ' , u . V - ■ 

c) Thirty days after the surgery, the heart is removed and cross-sectioned \ ; 

for morphometnc and in situ analyzes. ^ : ., 5r - ; ■;<•> :>-.:0 •> " <: *^ 

The studies described in this example, jested (activity pf ja polypeptide : of ; ;the 
20 invention. However, one skilled in the art could easily modify the exemplified studies to 
. test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 



Example 49; flat Corneal Wound Healing Model 



25 
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This animal model shows the effect of a polypeptide of the invention on 
neovascularization. The experimental protocol includes: 

a) Making a 1-1.5 mm i long incision from the centerbf cornea into the stromal 
layer. ' : ' \ 

5 b > Inserting a spatula below toe lip of the incision facing the outer comer of 

••-.the eye. ■ — -■':•.-'-'.-.-■■"**■■■•. 

^ d) Positioning a pellet; containing- SOWg^ Siig of a jpoVypeptide of the in vention, 

• Within the pocket. ^U^-M". \rju*#:\?f! >iL,5fc:;:?.- • 

10 e) TK&tmer^ can also be applied topically °" 

• to ^e corneal wounds in a dosage range 6f ^Omg ^ 500i^Wany treatment for five days). 
->;^:^rr The studies described iritKis eXa^l^sfed activ^ bfi poly peptic of the 
^invention A However; one -skilled ih exemplified SudieV to 

test the activity of fclyhucleotide^ and^or aritagbniste the 

15 invention:--' ' • : 7^<: /.-v-.^:.-: 1 . C-H-/* v. *. 



V Will -•' ■• 



20 A.. Diabetic db+/db+ Mouse Model 

To demonstrate that a polypeptide of the invention accelerates the healing process 
the genetically diabetic mouse model of wound healing is used. The full thickness wound 

healing model in the db+/db+ mouse is a well characterized, clinically relevant and 

\jih?. '!<...s..j'f.r;.tns«i <,* x -iv. hu-. : -.-.is* '.-'i-f; r;rr«-.u.§rj- <o .,-;!, ^f>;':.;!^?.--i ■>■■£ 

reproducible model of impaired wound healing. Healing of the diabetic wound is 
25 dependent on formation of granulation tissue and re-epithelialization rather than 
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contraction (Gartner, M.H. et aL, J. Surg. Res. 52:389 (1992); Grcenhalgh, D.G. et aL. 
Am. J. Pathol. 136:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
5 heterozygous (db+/+m) Jittermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et aL Proc. Natl Acad. 
ScL USA 77:283-293 (1982)). , Animals show polyphagia, polydipsia and polyuria. 
Mutant diabetic mice (db47db+) have elevated blood glucose, increased or normal insulin O 
levels, and suppressed cell-mediated immunity (Mandel et al. t J. Immunol. 120:1375 
10 (1978); Debray-Sachs, M. et aL. Clin. Exp. Immunol. 51(1 ): 1-7,(1983); Letter et aL. Am. 
71 of Pathol 114:46-55 (1985)) v Pen myocardial complications, and 

microvascular lesions, b^ thickening and glomerular filtration 

abnormalities have been described in? these animals (Nqrido, F. et al., Exp. Neurol 
83(2):22l-232 (1984); Robertson et aL Diabetes 29(l):6Q-67 (1980); Giacomelli et aL, 
15 Lab Invest. 40(4):460-473 (1979); Coleman, D.L., Diabetes 31 (Suppl):l-6 (1982)). These 
homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
human type II diabetes (Mandel et aL, J. Immunol 720:1375-1377.(1978)). s ,„ 

The characteristics observed in these animals suggests that healing in this model /: J 
may be similar to the healing observed in human diabetes (Greenhalgh, et al.. Am. J. of 
20 Pathol 756:1235-1246(1990)). 

Genetically diabetic female C57BL/ksJ (db+/db+) mice and their non-diabetic 
(db+/+m) Heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All 
25 manipulations are performed using aseptic techniques. The experiments are conducted 
according to the rules and guidelines of Human Genome Sciences, Inc. Institutional 
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* Animal Care and Use Committee and the Guidelines for the Care and Use of Laboratory 
Animals.; ? ->_-i. .»<: .; . 

Wounding protocol is performed according to previously reported methods 
(Tsuboi, R. and Rifkin, D.B., J. Exp. Med 172:245-251 (1990)). Briefly, on the day of 
5 y wounding, animals are anesthetized with an intraperitoneal injection of AVertin (0.0 1 
y.\; mg/mL) f 2,2,2-tribrornoethanol and 2-methyI-2-butan61 dissolved in deionized Water. -The 
dorsal region of the animal is shaved and the skin washed with 70% ethanol solution and 
iodine. The surgical area is dried with sterile gauze prior to wounding. An 8 mm full- 
thtckness wound is then created using a Keyes tissue puhchi Immediately following 
10 wounding, the surrounding skin is gently stretched to eliminate wound expansion. The r ' 
^wounds ^ j Application of the treatment is 

^nfg?^en;»tppi(call>^^fbr;5- consecuti ve daysKcommencing oh the day of wounding;* Prior to 

treatment, wounds are gently cleansed with Sterile saline and gau^sponges.^^ ;rr^ 
v-il - i^MiWounds are Visually examined and photographed at a fixed distance at the day of 
15 v fsutgery andrat Uwo, ,day intervals 'thereafter.. • • Wound closure : : :isiidetemined<''by^daily 
to measurement on days 1 -5 and on day 8.<Wounds are measured horizon tilly arid Vertically 
TiUsjng.a.c^libratedrJameson caliper. oWounds^afe considered healed if jgranulati6n r tissde is 
: i€&Q jpnger^yisibleiand the wound is -covered by a continuous epithelium, nam .v. i » j iarii i ry> 

A polypeptide\of>therinvehtion is^ administered using?at a range different-doses t 
20 i^frpmi;.i4rilg4o,;50Omgr per wound periiday i for 8 days in vehicle. ; Vehicle control groups 
<Trec^yed:5Cto^ ."Ha- y: .-.•:-<<; -o^nr^'mr^^A u^ntifi-^ji; • 

^•co:tmr Aniihals/fare 7 euthanized on day Srwith ;afn intrapeHtoneat injection of sbdium 
s- pentobarbital (300mg/kg)i; ; iThe uwounds and surrounding skin Sates then ^hafvekted ifbr 
histology and immunohistochemistry. Tissue specimens are placed irt ; 10% irieutral 
25 ^buffered formalin ;in tissue ^cassettes Ibet ween biopsy sponges -for further pfocbs&hg. ,r; £ 

«bhc .ri::-,*f:. : ^i-x-^L rtf'iUi "HlP .-lirvr Of' J v - bsJi- A^H-b/r.Ji?? :j w-i 
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Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group! 

Wound closure is analyzed by measuring the area in the vertical arid horizontal 
a#is and obtaining the total square area of the wound. Contraction is then estimated by 
5; establishing the differences between the initial wound area (day 0) and that of post 
, : treatment (day 8); The wound area on day I is ;64mnr\ the corresponding size of the 
dermal punch. Calculations are made using the following formula: * . i 

y*i iwc ;o:[Qpen area on day 8] - [Open area on day !] / [Open area on day 1] 

10- A ;r v ;;i>X" :"■ i . y!; ■ *: U : - t ;.A t.)- f r--. 

?. Ji.^ii.v /-Specimens -areiixed in 10% buffered formalin and paraffin embedded blocks are 
v sectioned ^perpendicular , to the .wound- surface *(5mm) and cut using a*Reichert-Jung 
microtome. » Routine hematoxylin-eos in (H&E) staining is performed on cross-sections of 
;.<, bisected wounds. Histologic examination bf the wounds are used to assess whether the 
15 tyiiealing jprocesscand ihe. :moiphol6gtc appearance oft the repaired skin is altered by 
• i!itr<?atmen^.witb;a-poIypepU assessment included verification of 

'A ihpjiPf$$pnQ&i<>f cell accumulation, -inflammatory cells, capillaries, . fibroblasts^ re- 
epithelialization and epidermal matum^ ) 

20 ..quoig Ir/rTissue sections are « also stained imrnuriohistochernically with a polycloh ; > 

anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
-positive tissue control while inonfimmuhe IgG is used as a negative control • Keratinocyte 
,gro>yib/is determined by evaluating the extent ofreepithelialization of --'the wound using a 
r caJibrated lens micrometer. » ; : r : ; v.u;- .•i , -y.\V .vv^urrjn n^'v^wa-- c»i .> : *-> < r *- v..: '.?ri 

25 Proliferating cell nuclear antigen/cyclinXRCNA) in skin specimens is demonstrated 

by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
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cancer can- serve as a positive tissue cdntrb! and human brain tissue can be used as a 
negativevtissue control: Each specimen includes a section with omission of the primary 
antibody and substitution with non-immune mouse IgG. Ranking of these sections is 
based on the extent of proliferation on a scale of OMB; the t6w»rn&~of c dM ; ^e'ieA^ng' 
5 slight proliferation to the higher side reflecting intense prolifcratiori. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant: ;.•<■.:'•..'. . . . , . • • 



B. Steroid Impaired Rat Model ■ n-swx 
10 ; , : i The inhibition of wound healing by steroids has been well documented in various 
in ytiw.m&.invmvo Isystemi : (WahU Glucocorticoids and ^oa^'i^hgi'ln"^. 
Inflammatory Steroid Actibh:UBa^ 

Immunol. 115: 476-481 (1975); Wcrb et al., J. Exp. Med. 147^^0^^. 
Glucocorticoids retard-wound healing by inhibitirig ang'ibgenesis; ' deceasing vascular 
15 l*!7n^Mfly:4(Eber^ 

and 5 coUagen synthesis ^ed^l^i^Grmih^a^rsV'S: 29&304 (1991); 1 :{ . kaynes'er ' W, 

nM?nscyte*(Haynes*ti^^ 

wound Jieajing^ ;fnr iAnUinflamiriatbry - Steroid Actibri?Basic ? anfch^icaf Aspect; 

20 Asad*mic!Press^ew*brk; pp. 280-302 (1989)). The Systemic ao^nisirauW of Miids 
to impaired woundhealing inv Well establish •phenomenon in rats (Beck «i a/?, Growth 
Factors. 5: 295-30441991);; ^nis et'dL; * Clin -Invest. 6//703:79r (1978^ Want 
"QiucpcorticoidSi and .wound ^healihtrv and 
Clinical ,Aspeots;^a^ 280-302 ( 1989); Pierce ^at^Proe. 

25 Natl^cadfSci:iVSA 86:: 2229-2233 (1 989)): ; !n - ^ • ; - ; r ' ' : ilJ '' 
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To demonstrate that a polypeptide of the invention can accelerate the healing 
process, the effects of multiple topical applications of the polypeptide on full thickness 
excisional skin wounds in rats in which healing has been impaired by the systemic 
administration of methy.Iprednisolone is assessed. 
5 Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 

Laboratories) are used in this example. The animals are purchased at 8 weeks of age and 
are 9 weeks old at the beginning of the study. The healing response of rats is impaired by 
the systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the 3 
time of wounding. Animals are individually housed and receivedlfood and water ad 
10 : mani P u ! at i°ns are performed using r ,aseptic techniques - This study is 

conducted according to the rules and guidelineS ; ,of -Human .Genome Sciences, Inc. 

.... v , s .J??..*^f n # l*W^f.5, fo, !p^ ed according to section A; above.! On the day of 
15 ^nrSfwif? f n l m -^ are anesthetized c with an intramuscular injection of *etamine~(50 

™*Jthanpl ^^M^ons. ,The: surgical area is \dried. with sterile 
cEf&iSfto v .^r di ?jS- mm full-thickness.wound isvcreated usingral«eyes tissue ) 
P ""^ J bC : TSRPfc-f* , ^::°P*9. f?F ^ duration .of ^e^p^riment. , Applications of the 
20 l "?"li m ^™ . w,8?^ n topically once a day for 7 f consecutiye days commencing on the 
°i WO " n *"? * nd #??i u ^ n : t . t° /methylprednisolone, administration. ' 'Prior to 
ll ^^^J l ^?n«b.are. gently cleansed wim st^le5alii!e«iidgauze'Sponges: f fi 

Wounds are visually examined and ^j>hotogr?qaJSied i; atta:fixed distance at the day of 
W °" n *"? f nd cnd of . treatment. Wpund closure, js determined by. daily measuierneni 
25 on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
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-calibrated Jameson caliper. Wounds are 'considered healed if granulation tissue is no 
longer visible and the wound is covered by a continuous epithelium. 

The polypeptide of the invention is administered using at i range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle! Vehicle control groups 
5 ■ received SOn^ of vehicle solution! 

- Animals are euthanized on day 8 with ah intraperitoneal injection of sodium 
pentobarbital (3G0'mg/lcg). v -vThe ' wounds and suiTouhdi rig skin "are ' tfi6n harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue 
cassettes between biopsy sponges for further processing. 
10 Four groups of 10 animals each-(5 with^ 

glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo controj 3) treated 
groups. % , 

* i \. . . - - - . • > ; 

Wound closure is analyzed by measuring the area in the vertical and horizontal 
axis and obtaining the total area of the wound. Closure is then estimated by establishing - 
15 the differences between the initial wound area (day 0) and that of post treatment (day ,8). 
The wound area on day 1 is 64mm 2 , the corresponding size, of the dermal .punch. 
Calculations are made using the following formula: , . .: _ T ^;. ^ 

[Open area on day 8] - [Open area on day 1 ] / [Open area on day 11 , • .... . -i ; r 



20 



Specimens are fixed in 10% buffered formalin and paraffin embedded .blocks are 

sectioned perpendicular to the wound surface (5mm) . and cut using ,an..01ympus 

ws« -W^-svU. :>J to -to ->bi;m «*; :!inorfl^«if\?^K:/tYi^flSfK;^^Hft Sina^ra^.F-S 

microtome. Routine hematoxylin-eosin (H&EXstaining is performed pn cross-sections* of 
bisected wounds. Histologic examination of the wounds allows assessment of whether .the 
25 healing process and the morphologic appearance of the repaired skin is improved by 
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treatment with a polypeptide of the invention, ^calibrated lens micrometer is used by a 
biinded observer to determine the distance of the wound gap. . , 

a £*? e ^ l ^P ta, dala ?re analyzed using an unpaired t test, A p value of <0.05 is 
considered significant. 

5 The studies described in this example tested activity, of a polypeptide of the 

invention. However, one sided in the art could easily modify the exemplified studies to 
tc £ Jf? ti ^ ty ofnolynucteotides (e.g., gene therapy), agonists, and/or antagonists of the 
invention. 

.!;>,-..; u (.»•-:* ■ : « v . * t« :(• • \.i.?v , . ■ •* .<:..,'<. •;Vi. , »< '"- 

- /or • The purpose of this expert mental approach is to create an appropriate and 
consistent lymphedema model for testing the therapeutic effects of a polypeptide ofthe 
" invention in iymph^giogehe^is and re-establishment of the lymphatic' circdatory system 
id in the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantisation of the amount of lymphatic vasculature, total blood plasma protein, and 
nistopathology. Acute lymphedema is observed for 7-10 days/ Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration 
20 analysis. Male rats ^ 

Subsequently, the right legs are shaved from knee to hip. The shaved area is swabbed 
with gauze soaked in 70% EtOH. Blood is drawn for serum total protein testing, 
circumference and volumetric measurements are made prior to injecting dye into paws 
arter marking 2 measurement levels (0.5 cm above heel, at mid-pt of dorsal paw). The 
^ intradermal dorsum of both right and left paws are injected with 0.05 ml of 1% Evan's 



70 h- 
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Blue. Circumference and volumetric measurements are then made following injection of 
dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
5 used to dissect and separate the skin flaps. After locating the femoral vessels, the 
lymphatic vessel that runs along side and underneath the vessel(s) is located. The main 
lymphatic vessels in this area are then electrically coagulated suture Kgated. 

Using a microscope, muscles in back of the leg (near the semitendinous and 
adductors) are bluntly dissected The popliteal lymph node is then located. The 2 
10 - J proximal and 2 distal lymphatic vessels and distal blood supply of the popliteal node are 
then and ligated by suturing. The popliteal lymph node, and any accompanying adipose 
tissiife, is then removed by cutting connective dssues. 

Care is taken to control aiiy mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ 
15 Buck). The separated skin edges are sealed to the unciexlying muscle tissue while leaving 
a gap of -0-5 cm arbuhd the'leg: Skin also may be anchored by suturing to underlying 
muscle when necessary. ^ ^ 

To avoid infection^ ahirmils Mare housed individually with niesh (no bedding). 
v RecoVenhg anrmaiis are chfetkeil daily through the optimal fcdernatoiis peak/which 
20 typically occurred by day 5-7. The plateau edematous peak are then observed. To 
evaluate the intensity of the l^phe&ma, the circurriferbhbe and volumes of 2 designated 
• 'places on-each paw before operation and daily for 7 days are measured The effect plasma 
protei ns - r 6h 1 lymphedema is determi ried and whether protein analysis is a useful testing 
perimeter-is il^ investigated. Trie Weights of bbth cbntrol arid edematous limbs are 
25 evaluated at 2 places. Analysis is performed in a blind manner. 
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Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people then those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 
5 Volumetric Measurements: On the day of surgery, animals are anesthetized with 

Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under 
brief halothane anesthetic (rapid immobilization and quick recovery), both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument tp each marked level then measured by Buxco edema 
10 software(Ch^n/yictor). Data is recorded by one person, while .the other is dipping the 
limb to marked area. , , . 

B lood-plasma protein measurements : . B lood is drawn , spun , and, serurq separated 
prior to surgery and then at conclusion for total protein and <Ca2+ comparison/ 

Limb Weight Comparison: .After drawing blood, the animal is prepared for tissue 
15 collection. The limbs are amputated using a guiliitjne, then both experimental and cpntrol 
legs are cut at the ligature, and weighed. A second weighing is done .as the tibip-cacaneal 
joint is disarticulated and the foot is weighed. 

Histological Prepju-ati^ knee - ) 

. ( ,<popIi teal> . ar^a. is .^Bs^cte4 .and., arranged : in ^ metel. .inoldU ^|led ; wi A ^,fre^OeU : cfiRped 
20 into cold mefhylbutane, plappd m 

^cffoning, the muscle js obseryed, under fluon^c^ntmicrpscopy for lymphatics.. , - 

The studies described in this example tested activity of a polypeptide of , the 
invention. Hqweyer, one skilled in the art could easily modify the exemplified studies to 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/onantagqnists of the 
25 invention. 
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Example 52: Suppression of TNF alnh^irirfncpH a dhesion molecule e*p ri»^ j ftn 
bv a Polypeptide of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis 
5 involves specific receptbr-Iigand interactions between eel! surface adhesion molecules 
(CAMs) on lymphocytes and the vascular endothelium. The adhesion process, in both 
normal and pathological settings, follows a multi-step cascade that involves intercellular 
adhesion molecule- i (ICAM-1), vascular cell adhesion molecule-1 (VCAM 1), and 
endothelial leukocyte adhesion molecule-1 (E-selectin) expression on endothelial cells 
10 (EC). The expression of these molecules and others on the vascular endothelium 
determines the efficiency with which leukocytes may adhere to the local vasculature and 

extravasate into the local tissue during the development of an inflammatory response. The 

,.tf:rn \k. ?■:.': 5?v vAtiti ;~7t. *. tm''\ fht^ m u.j6£>;? ' >.i - ;;>^ 
local concentration of cytokines and growth factor participate in the modulation of the 

expression of these CAMs. 
15 Tumor necrosis factor alpha (TNF-a), a potent proinflammatory cytokine, is a 

stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

\^i\:b : -riij t ') ,; t ...i .jiirn CL ko; ~)*\ 3* tr^i;.:j^r? ^ .•' '/h:Jto"i*«8 ,: ;;ri--ir v , •.; >w 

The potential of a polypeptide of the invention to mediate a suppression of TNF-a 

. A2>J ^;:.i>K?3^^'^^)'-H ; i..i'vv fZ K^ri*:f--// >ts j{i^ij?a-:rrjv:;-3 ' 

induced CAM expression can be examined. A modified ELISA assay which uses ECs as a 

20 solid phase absorbent is employed to measure the amount of CAM expression on TNF-a 

rtll'W EX 'b-bflJ'tW L-U^W :i;:.-fi Of !7'V» ! . • F3 b«liidw5»W- hnu ». 0-v 

treated ECs when co-stimulated with a member of the FGF family of proteins. 

itn c ni fas?-/ instil- .'i -i'-tt-lq ^r-t^ii'l l-^nLirinovjV -7. Jo vkU*A I A*$\ \\h'*£X/.,?.J+:?.H r '] 
To perform the experiment, human umbilical vein endothelial cell (HUVEC) 

cultures are obtained from pooled cord harvests and maintained in growth medium (EGM- 

•?r|: \o -3 \: :,'!;■<> ; -■••)'' v?v:.A .L-'- ?r*.r:>; ^ :>v? : ::.\v.-;liqn.i ;-u r,r-c ■..:■:*;•:■> ' ; 

2; Clonetics, San' Diego, CA) supplemented with 10% FCS and 1% 

25 penicillin/streptomycin in a 37 degree C humidified incubator containing 5% C0 2 . 
HUVECs are seeded in 96-well plates at concentrations; of 1 x 10 4 , cells/well in EGM 
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medium at 37 degree C for 18-24 \ns or until confluent. The monolayers are subsequently 
washed 3 times with a serum-free solution of RPMI-1640 supplemented with 100 U/rnl 
penicillin and 100 mg/ml streptomycin t and treated with a given cytokine and/or growth 
factor(s) for 24 h at 37 degree C. Following incubation, the cells are then evaluated for 
5 CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 
well plate to confluence. Growth medium is removed from the cells and replaced with 90 — 
ul of 199 Medium (10% FBS). Samples for testing and positive or negative controls are :..') 
added to the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for 
10 either 5 h (selectin and integrin expression) or 24 h (integrin expression only). Plates are 
aspirated to remove medium and 100 fx\ of 0.1% paraformaidehyde-PBS(with Ca++ and 
Mg++) is added to each well. Plates are held at 4°C for 30 min. 

Fixative is then removed from the wells and wells are washed IX with 

PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 /d of 

: a y t nvit'W'U^'ut'y.t',; iiivt-j " ^- ; ~V r I' ^rjh; in. a:": \ ■■ :^ f :::*T ; 
15 diluted primary antibody to the test and control wells. Anti-ICAM-l-Biotin, Anti-VCAM- 
.Jak,- . )}'/' j ■ ,ii he ■. ■•'}. uni; lfi:^:>-,Jr\Vfr'.* no <.:«*.A~' ■ -v;«? ;\ '?,*• •.«.■:»■.'. 

1-Biotin and Anti-E-selectin-Biotin are used at a concentration of 10 /ig/ml (1:10 dilution 

of 0.1 mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 

environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. ^ 

~ i/j ?'J.^ V.)-'i 4 Voi^v-' va^s /aiUS bsdrjtj-.i A bsnirnaxs ftt< ns:.* «o»e?**rfxa M. .' >.b"^.'bn 

Then add 20 /il of diluted ExtrAvidin-Alkaline Phosphotase (1:5,000 dilution) to 
L ^yyr\\n ni:-/^.-9K{JC-j .> H . l v."»mr. "jm.j Ivy.-^nis *i f;:*,£vrv. u *^s-iq bfio> 

20 each well and incubated at 37°C for 30 min. Wells are washed X3 with 
snrannq v»?nVi:i ; u. >i: : a?li J j tar^i'.cj.Tt s. v b^jwi^m'^-o-i i03 i.-cy:: 
PBS(+Ca,Mg)+0.5% BSA. I tablet of p^Nitrophenol Phosphate pNPP is dissolved in 5 ml 

of glycine buffer (pH 10.4). 100 pi of pNPP substrate in glycine buffer is added to each 

test weii. Standard wells in triplicate are prepared from the working dilution of the 

" >'0i rt?:.v t- Mr o.r.u)? :4u- f/\'j .o^'jjU .*t ju ?! itonol - !- 

ExtrAvidin-Alkaline Phosphotase in glycine buffer: 1:5,000 (10°) > lO" 05 > 10"' > 10* , 5 .5 
***v;> vHriiHij;a^ r > ■■»u^-.: !;^:il:"»r.ifi: ' A » --x^^b w- w • •.■jqo-iiiXni- li^na-j 

25 >1 of each dilution is added to triplicate wells and the resulting AP content in each well is 

5.50 njg t 1.74 ng, 0.55 ng, 0.18 ng. 100 jil of pNNP reagent must then be added to each of 
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the standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 nm. The 
background subtraction option is used on blank wells filled with glycine buf^onl^TTie • 
template is set up to indicate the concentration of AP-conjugate in each stafida^well [ 
5 5.50 ng; 1,74 ng; 0.55 ng; 0.18 ng). Results are ihdicated as amount of &unti AP- • 
conjugate in each sample. 

— The studies described in this example tested activity of a pblypgp^de v 6f J t6^ 

invention. However, one skilled in the art could easily modify the exemplitied^u^ to " 1 
test the activity of polynucleotides (e.g., gene therapy), agonists, and/or antagonists of the j 
'10 invention. iw ' v v ■ 

particularly described in the foregoing description and examples'! Numerous ~ S 

modifications and variations of the present invention are possible in light of the above 
teachings and, therefore, are within the scope of the appended claims. 

: 15 J^J^!^^}^^.?^.! 1 ^ dTOumpnt cited (including patents, patent I 

_ applications, journal ^lesl abs^^ - - ' " 

disclosures) ; ^:thevBackgroynd of*he inyenjtibn v ,D^taiied ©escription^and^xafnples v - ^ 
- j ^ iSfhereby incorporated herein by reference. Further* the hard cojty *>f *he §feiitiferice^»^ *«1 *c | 

listing submitted herewith and the corresponding computer readable form are both 
j20 incorporated herein by reference in their, entireties/^* t< ^ 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
(PCTRule \3bis) 



A. The indications made below relate to the microorganism referred to in the description 
' - jlB^ • " ■ • - ,Hne __L h/a 



oil page 



b. mEPnin.cATipNOFixposrr^ 



Further deposits are identified on an additional sheet | | 



Name of depositary institution American Type Culture Collection 



Address of depositary institution (including postal code and country) 

10801 University Boulevard \-. >■ 

Manassas, Virginia 201 10-2209 

United States of America t .-. tt f _ . 



Date of deposit 


Accession Number l 


10 December 1996 


203517 


O ADDITIONAL INDICATIONS f^v« blank if nor applicable) This information is continued on an additional sheet [_J 











D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



Europe . . t , 

In respect to those desfgnatiorts-in whicti a European Patent is sought a sample of the deposited 70 ' ' jAi * 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is Adeemed to be withdrawhv only by 
the Issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 



E. SEPARATE FURNISHING OF INDICATIONS ( leave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later (specify the general nature of the indications e.g„ "Accession 
Number of Deposit") 



For receiving Office use only 



This sheet was received with the international application 



Authorized officer 



For International Bureau use only 



I 1 This sheet was received by the International Bureau on: 



Authorized officer 
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CANADA 

The applicant requests that, Until either aCinadiaii patent has been issued on.the basis of an 
application or the application has been refiised, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furnishing of 
a sample of the deposited biological -iri^n^'refei^ to 1 in, tie application to an independent , 
expert nominated by the Commissioner, the applicant must, by a written statement, inform the 
International Bureati accordingly before completion of technical preparations for publication 
of the international %pplici^6hJ f ' ::r ' ^; :: :: 

') NORWAY 

The applicant hereby requests that the application has been laid open to public inspection (by 
the Norwegian Patent Office), or has been finally decided upon by the Norwegian Patent 
Office without having been laid open inspection, furnishing of a sample shall only be 
effected to &n r ^ effe&^h^l be filj^ ] 

the Norwegian Patent Office not later than at the time when the a^plicabon is made available 
to the public uiftder Sections 22 arid &t3) :< ^ Act. If suph a^rec^st has 

been file^ any request rnid^ b^ 

shall indicate the expert to be used. Th^ eicpe^^ be any person entered on the list of 
recognized experts drawn up byffle ftdrwegian Patent Office br any parson aTOrove^by * ] 
applicant in the individual case > ' ? ' / [ C Z Z ^ 

AUSTRALIA w^**** - a»*.<*V. w : '-^A' j;i 

~ The applicant hereby gives notice that the furnishing of a sample of a microcrg^ism shall " 

only be effected prior to the grant of a patent, or prior to the lapsing, refusal or withckawal of r 

the i^plicatibhrto Hi perabn who is a ifcilikl'dad^ 

•j (Regulation 3:25^) of the^str^ ?« * J °f*°- 

- qj tafcz&^LA. 'h: v.-:* vino safr* Jsi&tt*- u \ I'fyiww ^*&5» ! - va -H>-J<r 

• FINLAND 5 : ' '-""'^ '**""■■ - :ri ; ' •• :? " ' "V-* ' : ,7 ' 

The applicant hereby requests that, until the application h^ be laid open to public 
inspection (by the National Board of Patents and Regulations)^ decided 
upon by the National Board of Patents and Registration without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an expert in the art. 

UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 
be made available to an expert. The request to this effect must be filed by the applicant with 
the International Bureau before the completion of the technical preparations for the 
international publication of the application. 
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DENMARK 



< 

The applicant hereby requests that, until the application has been laid open to public 
infection (by the Danish Patent Office), or has been finally decided upon by the Danish 
Patent office without having been laid open to public iingration, the furnishing of a sample 
shall only be effected to an expminthe art The request to, this effect shall be filed by the 
applicant with the Danish Patent p'ftice not later that at the time when the application is made 
available to the public under Sections 22 anjd 33(3) of the Danish Patents Act If such a - 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the ekpert to be used. That expert may be any person enteisd on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 

the individual case. 

■ .*>. ". i«, • 

SWEDEN 



s ^^y^ c M^¥ ti~j?$m# >n the art.^nie inquest ioMs effect shall be filed by ; theri > 

date (preferably on the Form ^PCT/Rp/134 reproducedin annex 2 of Volume I,ofthePjCT U 
^H c ^V sG " id ^ fpplicant ai^^questmadeby a! 

third party for the furnishing of a sample shall indicate the expert to be used. .That expert may 
be any person entered on a list of recognized experts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. * \ l/Si T:' 

NETHERLANDS , 

date on which the application Kjefus^ Q^ Afllfe* .1 , 

made available as provided m the 3 1F(1) of the Patent Rules only by the issue of a sample to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands F 
Industrial Property Office before the date on which the application is made available to die 
public under ^^22Cot Section ?5 of ^Patents Act of ^e Kiggdom of th^NetherlandSii \ 

whichever ofthe twp dates occurs earlier. r , <v 

:.':r :"i , ?v ;vi ~ ■ " ••' .»\ ■■ .v-v. '•• fen n - *>;•* ,v, ~> \r- r*»:?:.. :<v. ': 



6 
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INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 
(PCTRulc \3bb) 



A- The indications mado below relate to the microcrgani«mrcfcTTT=dtoinihcdcOTipcion . 

onpage 115 r llne rye ... . v'.- 


R IDENTIFICATIONOFDEPOSIT :'W . 


Further deposi ts are identified on an additional sheet p""} 


Name oif depositary institution Anrwiican Type Culture Collection 


Address of depositary institution (including postal code and country) 
10801 University Boulevard 

Manassas, Virginia,, 20110-2209, i ■„■.,} .-r-.: - / • ■ w.. *?{ { 
Unfted^eibf^enca , . . . ; v V - /. 


Dateof deposit , /A 5 , D .,. . £j v -• r t -,-. 


Accession Number .. t .;.w\ V . ..-U..;. /,V*;:». • :c«t;( 


C AdDmONA^ t^ 


•) This information is continued on an additional sheet » | j 




A;, i*K-.; f .A 


D. DESIGNATED STATES FOR WHICH INDICATION 


S A RE MADE fi/diir inaUcauonsare not for all designated States) ' ^ ' ' 


Europe * .^ ? w ^....^w^,^. „ . ... . .. , — 

In respect to those designations in which a Eurc?elri'P^ r!f,!TsU ^' 
microorganism will be made available until the publication of the mention of the grant of the European patent 
or until the date on which application has been refused or withdrawn or is deemed to be withdrawn gorily by.ff : 
the issue of such a sample to an expert nominated by the person requesting the sample (Rule 28 (4) EPC). 

-.*V/<*jn nt rAM >-:vU fJClltesH&fRS ^^jA'hc'Vy M':'-\ '.u-'Z'VW vt^c.ifc JftPtt6«j»t8 :v- J f l 


EL SEPARATE FURNISHING OF t^flMGATlONS (VeawbL 


m<&®*&ii) ^ s '<<••' "o- 5 ^"- 


The indications listed below will be submitted to the Internatibni 
Number of Deposit") . • . . = . r r .-. ;. ;, v ; :• ■ ■ , »! •• ■• ••• '. 


il Bureau later texrqfr rt^ j«wo/ nature of the indications e.g„ 'Accession 







Forrecellvihg Office use only 



PI This sheet was fecw&o^ 



Authorized officer 



Form PCT/RO/134 (July 1992) 



ForlntemanonaJ Bureau use only 



' J This sheet was received by the Intern ati onal Bureau on: 



Authorized of ficer 
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CANADA 

The applicant requests that, until either a Canadian patent has been issued on the basis of an 
application or the application has been refused, or is abandoned and no longer subject to 
reinstatement, or is withdrawn, the Commissioner of Patents only authorizes the furiushiri£of 
a sax W l ??l d^S. 1 ?** biological material referred to in the application to an independent 
expert nominated by the .Commissioner, the applicant must, by a written statement, inform the 
International Bureau accordingly before completion of technical preparations for publication 
of the international application. * v ' " * ^.r : 

NORWAY ; ■ 

The applicant hereby requests that the application has been laid open to public inspccddn (by ' 
the Norwegian Patent Office), or has been finally decided upon by the Nof^lgjanPaSaif ' l ' ! 
j Office without having been laid open inspection, the furnishing of a sample shall only be 
^effected to an expert in the art. The = request to this cfTect shall be filed by the applicant with } 
! the Norwegian Patent Office not later than at the time whenthe application is made available ^ i 
j to the public under Sections 22 and 33(3) of the Norwegian Patents Att:^ If such a request has 
fbe^ledi>yihfe^ 

snail indicate jhe expert to.be used. That expert may be any persoh entered on the list of — 
'recognized experts drawn up by the Norwegian Patent Office or any person approved by the 
[applicant in the individual case. 

j 

AUSTRALIA 

!S£<y}PgticMt^ 

pniy be effected prior to the grait of a patent; or prior to the lapsing, refusal or withdrawal of ; 
the application, to a person who is a skilled-addressee without an interest in the inventibiT ' 



BSJ^i^ oppa to public 

jhspcciion (by the National Board of Patents an^ 

uppn^by.the National Board of Patents and Registration without havine been laid onen to -A 

pu&lic inspection, the fumishmg of a sample shall only be effected to an expert in the art rn ^ r 

UNITED KINGDOM ! 

The applicant hereby requests that the furnishing of a sample of a microorganism shall only 

the International Bureau before the completion of the technical preparations for the \ 
international publication of the application. - j 

• * . • .:■'}':■:■ ixn* \ 

i < I 1 
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DENMARK 



The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Danish Patent Qffice), or has been finally decided upon by the Danish 
Patent office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art The request to this effect shall be filed by the 
applicant with the Danish Patent Office not later that at the time when the application is made 
available to the public under Sections 22 and 33(3) of the Danish Patents Act: If such a 
request has been filed by the applicant, any request made by a third party for the furnishing of 
a sample shall indicate the expert to be used. That expert may be any person entered on a list 
of recognized experts drawn up by the Danish Patent Office or any person by the applicant in 
the individual case. 



SWEDEN 



The applicant hereby requests that, until the application has been laid open to public 
inspection (by the Swedish Patent Office)^ 

Patent Office without having been laid open to public inspection, the furnishing of a sample 
shall only be effected to an expert in the art; The request to this effect shall be filed by the 
applicant wto the International Bureau before *he expiration.of 1 6 months from tlie priority 
date (preferably on the Form PCT/RO/1 34 reproduced in annex Z of Volume I of the PCT 
Applicant's Guide). If such a request has been filed by the applicant any request made by a 
third party for the furnishing of a sample shall indicate the expert to be used. That expert may 
be any person entered on a list of recognized eixperts drawn up by the Swedish Patent Office 
or any person approved by a applicant in the individual case. 

NETHERLANDS . 

The applicant hereby requests that until the date of a granfcof a Netherlands patent or until the 
date on which the application is refused or withdrawn or lapsed, the microorganism shall be 
made available as Ripyided in the[31;F(I) of^e to 
an expert. The request to this effect must be furnished by the applicant with the Netherlands 
Industrial Pfoperty:Office before the date orfWhich &e^ made available to the 

public under Section 22C or Section 25 of the Patents Act of the Kingdom of the Netherlands 
whichever of the two dates occurs earlier. vV*-.r:--i- v/.-t%-;i--.«s ■•i?s;v.«." * 
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What Is Claimed Is: 

1 . An isolated nucleic acid molecule comprising a polynucleotide having 
a nucleotide sequence at least 95% identical to a sequence selected from the group 
5 consisting of: 

(a) a polynucleotide fragment of SEQ ID NO:X or a polynucleotide fragment 

of the cDNA sequence included in ATCC Deposit No:Z, which is hybridizable to /L 
SEQ ED NO:X; % ^ 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO: Y or a 
10 polypeptide fragment encoded by the cDNA sequence included in ATCC Deposit 

No:Z, which is hybridiMble to SEQ ID NO:X; . . t , 

(c) a polynucleotide encoding a polypeptide domain of SEQ ED NO: Y or a 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit 
No:Z, which is hybridizable to SEQ ID NO:X; 

15 (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO: Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit ' 1 — 
No:Z, which is hybridizable to SEQIDNO:X; 1 ' " r 

;xc : (e) a polynucleotide encoding a polypeptide of SEQ ID NO:Y orthecDftA : Cv ^ 
sequence included in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X r : 

20 having biological' activity; . ^y. 

(f) a polynucleotide which is a variant of SEQ ID NO:X; 

(g) a polynucleotide which is an allelic variant of SEQ ID NO:X; 

(h) a polynucleotide which encodes a species homologue of the SEQ ID 

NO:Y; 
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(i) a polynucleotide capable of hybridizing under stringent conditions to any 
one of the polynucleotides specified in (aHh), wherein said polynucleotide does not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

5 .v- : -.M.:r.-;.r - '< - ' ■ ■■' ■< ' ' "'<-'• ■ 

2. The isolated nucleic acid molecule of claim U Wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding a secreted 
■ protein. ? w-.i., ?••> ; ; ." •'■y-~'^--- • 

*° 3: The isolated nucleic icid niolecule cfrfclaim l?wh£reihihe 

polynucleotide fragment comprises a nucleotide sequence encoding the sequence 

identified as SEQ ED NO:^ 

included in ATCC DejrositNorZ^hic^ 

' J? 4. The isolated nucleic acid molecule of claim 1 /Wherein the : '' n: 

polynucleotide fragment compri^ 
or the cDNA sequence included in ATGG De^^ 

20 b^Si-/; ? Thenisolated nuc^ 

sequence comprises sequential nucleotide deletions from either the C^ie^hus^ the " 
• N-terminus.^^. . ^^-j^y-r:^ »=?:. -.'.v. .«*S : ; ;"£ i*. . ^ u^*vw ■ ' ~4 



s. l6.r.i;K^tThe isolated tiucieic adid molecule $ci^%; } <^fa f ite niicle&de 
25 sequence comprises sequential nucleotide deletions from either the C^terfeinii^briH^ 
N-terminus. ,T CV: o'? -OriV :if.:'^ •* .a> : 
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7. A recombinant vector comprising the isolated nucleic acid molecule of 
claim I. 

5 8 - A method of making a recombinant host cell comprising the isolated 

nucleic acid molecule of claim 1. , 1>t >; ; ^ 

9. A recombinant host cell produced by the method of claim 8. 



10 10 - T* e 5??P^^ 

1 k^w;,^ at least ^ 

95% identical y>.^^fs^,^]ie^^tKm^^^^Q(^s6ng oftr ' ' ' ■■ ..'.'.i' r .v[- 
(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence 
15 included in ATCC Deposit Np:Z; ,!<>» 

< b ) ^j?o|ypeptide &a|ment oCSEQ JD,NQ;Y or the encoded sequence , . . • ( 1 

(c) a polypeptide domain of SEQ ID NO: Y or the encoded sequence included ? ) 

in ATCC Deposit No:Z; 

20 ^^kf.J^jra? 1 !*??? -9?***^^ ^EQ^jl^Qclf^^jeBKMjcledsoquCTice inclOded 

faA BW«, •*•«. *o*0*> i, ia ,:,,.-r.v -;,:v,;r.. - 

< e > a secreted form of SEQ ID NO:Y or the encoded sequence included in- 
ATCC Deposit No:Z; 

Mf MfcWb BF? tein ?f n?,NO:Y orthe encoded sequence included in 
(g) avariantofSEQIDNOrY; .- 
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(h) , ( .an allelic variant of SEQ ID NO: Y; or - 

(i) a species homologue of the SEQ ID NO:Y. 

,.J ? : ,r The .isolated polypeptide of claim 11, wherein the secreted form or the 
full length protein comprises sequential amino acid deletions from either the G- r 
terminus or the N-tcrminus. 

13. An isolated antibody that binds specifically to the isolated polypeptide 
of claim 11. r .< ^ • ■ ,.,x ?. - • ~ -:uu/zt:; :>■*'<■ ■« ■i-cn^i^b ».-:' 

;> 14- ^ ? A recombinant host cell that expresses the isolated polypeptide of 
. claim 11. ,. ; ... . v; .v^,. :i :f ,ii -.v , :< ,-r-.- :.:/ •? rf-:t-.v: 'r^: ; v; L^yi ; ' " 

j 15. . ^ ; A method of making an i sol a ted j>oly peptide cdmprist ng : • 

(a) culturing the recombinant host cell of claim 14 under conditions siicttthat 
said polypeptide is^^^ .... v 4 ; ,*i-?r ■•■n": 'r-p.iiMt = 

(b) recovering^ ;;/!^rkn*^-' rj 

16. The polypeptide produced by claim 15. 

.Y':C>1 Q3£Pc -v-'-i'v.: a'.M- •ui&v m\m >'*:,■.:. >\ir>\z -mi !"'■ 

17. A method for preventing, treating, or ameliorating a medical condition, 
com fi5/|'88if !^™?%^ n 5^9il!MW^i|iP subject a therapeutically Effective amount 
of the polypeptide of claim 11 or the polynucleotide of claim 1. :;rK,v... ■ ^ 

18. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising:^ ; n- r:.->r. -5* ^ii;..H; •*•-;• 
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(a) determining the presence or absence of a mutation in the polynucleotide of 
claim 1; and , o v 

: (b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or absence of said mutation. - 



19. A method of diagnosing a pathological condition or a susceptibility to 
a pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
claim 1 1 in a biological sample; and. 

(b) 4iagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount of expression of the polypeptide. 



20. A -method for identifying a bindingpartner to the polypeptide oif claim 
11 comprising: o?r:i;;i-i/: -vi.;.., -I r- :;*..'.> ' l» ./j ' v..': -iL^ 

15 W contacting the polypeptide of claim 1 1 with'a-bindi^'^fa^^" " ; 

(b) determining whether the binding partner effects an acti vit? of the 3 { 
polypeptide. 

21 . The gene corresponding to the cDNA sequence of SEQ ID NO:Y. 

rri 22 r ;, ; aA methodof ^identifying an ^ 
method comprises: aL.-;-.^ 1 . i ■ ..n . t v v. *\ "j * 

(a) expressing SEQ ID NO:X in a cell; 
>) (b) isolating the supernatant: • /: r-.-^-..-: : 

25 (c) detecting an activity in a biological assay; ihd : : ^ 

(d) identifying the protein in the supernatant having the activity. 
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23. The product produced by the method of claim 20. 
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<110> Human Genome Sciences, Inc. 

<120> 47 Human Secreted Proteins 

<130> P2035.PCT 

<140> Unas3igned 
<141> 1999-12-15 

<150> 60/112,809 
<151> 1998-12-17 

<150> 60/113,006 
<151> 1998-12-18 

<160> 230 

<170> Pa tent In Ver. 2.0 



<210> 1 

<211> 733 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gggatccgga 

aattcgaggg 

tctcccggac 

tcaagttcaa 

aggagcagta 

ggctgaatgg 

agaaaaccat 

catcccggga 

atccaagcga 

ccacgcctcc 

acaagagcag 

acaaccacta 

gactctagag 



gcccaaatct 
tgcaccgtca 
tcctgaggtc 
ctggtacgtg 
caacagcacg 
caaggagtac 
ctccaaagcc 
tgagctgacc 
catcgccgtg 
cgtgctggac 
gtggcagcag 
cacgcagaag 
gat 



tctgacaaaa 
gtcttcctct 
acatgcgtgg 
gacggcgtgg 
taccgtgtgg 
aagtgcaagg 
aaagggcagc 
aagaaccagg 
gagtgggaga 
tccgacggct 
gggaacgtct 
agcctctccc 



ctcacacatg 
tccccccaaa 
tggtggacgt 
aggtgcataa 
tcagcgtcct 
tctccaacaa 
cccgagaacc 
tcagcctgac 
gcaatgggca 
ccttcttcct 
tctcatgctc 
tgtctccggg 



cccaccgtgc 
acccaaggac 
aagccacgaa 
tgccaagaca 
caccgtcctg 
agccctccca 
acaggtgtac 
ctgcctggtc 
gccggagaac 
ctacagcaag 
cgtgatgcat 
taaatgagtg 



ccagcacctg 

accctcatga 

gaccctgagg 

aagccgcggg 

caccaggact 

acccccatcg 

accctgcccc 

aaaggcttct 

aactacaaga 

ctcaccgtgg 

gaggctctgc 

cgacggccgc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
733 



<210> 2 

<211> 5 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> Site 
<222> (3) 

<223> Xaa equals any of the twenty naturally ocurring L-amino acids 
<400> 2 

Trp Ser Xaa Trp Ser 
15 

<210> 3 
<211> 86 
<212> DNA 
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<213> Homo sapiens 
<400> 3 

gcgcctcgag atctccccga aatctagatt tccccgaaat gatttccccg aaatgatttc > 60 

cccgaaatat ctgccatctc aattag 86 



<210> 4 

<211> 27 

<212> DNA 

<213> Homo sapiens 



<400> 4 

gcggcaagct ttttgcaaag cctaggc 



27 



<210> -5 -• ••• " 

<211> 271 

<212> DNA 

<213> Homo sapiens 

<400> 5 

ctcgagattt ccccgaaatc tagatttccc cgaaatgatt tccccgaaat gatttccccg . 60 

aaatatctgc catctcaatt agtcagcaac catagtcccg cccctaactc "cgcccatccc 120 

gcccctaact ccgcccagtt ccgcccattc tccgccccat ggctgactaa ttttttttat 180 

ttatgcagag gccgaggccg cctcggcctc tgagctattc cagaagtagt gaggaggctt 240 

ttttggaggc ctaggctttt gcaaaaagct t 271 



<210> 6 

<211> 32 

<212> DNA 

<213> Homo sapiens 

<400> 6 

gcgctcgagg gatgacagcg atagaacccc gg 



.5 :w.: 



32 



<210> 7 

<211> 31 

<212> DNA .. 

<213> Homo sapiens - v 

' <400> ; ^ rv- ; 
gcgaagct tc .gcgactcccc^ ggatccgcct c 



..'<210> jfl^r/f *v-v - 

;><2ii> a2v,:.;= v - 

~<212> DNA^^/T ; y 
,<213> Homo sapiens : 

<400> 8 : 
iggggactttc cc " ■■' 



31 



12 



: .<210> 9 . 
.>;<2ll> 73:; 8 r-::i±r „ . ■ 1 ':.: , :>< 
A<212> DNA - 
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<213> Homo sapiens 



<400> 9 

gcggcetcga ggggactttc ccggggactt tccggggact ttccgggact ttccatcctg 60 
c cat c tea at tag 73 

<210> 10 
<211> 256 
<212> DNA 

<213> Homo sapiens 



<400> 10 

ctcgagggga ctttcccggg gactttccgg ggactttccg ggactttcca tctgccatct 60 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactcegcc 120 

cagttccgcc cattctccgc cccatggccg actaattttt ttta€ttatg cagaggccga 180 

ggccgcctcg gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 240 

cttttgcaaa aagctt 256 



<210> 11 
<211> 1766 
<212> DNA 

<213> Homo sapiens . 



<220> * * 

<221> SITE 
<222> (14) 

<223> n equals a,t,g, or c 

<220> / - . ' [ 

<221> SITE 
<222> (36) 

<223> n e<iuaXs a,t,g, or c 
<220> 

<221> SITE 
<222> (1750) 

<223> n equals a,t,g, or c 
<400> 11 

acgggggctt taangggaaa cccttcpcgg aatttncggg tcgacccacg cgtccggttt 60 
tgtttatgga gggtccagta agtgcaaaca accattgcct ggtcctaagg gttcagagtc 120 
cccgaattcc ttcttggacc aggaaagccg gagacgaaga ttcaccattg cagactcgga 180 
tcagttgcct gggtactcgg tggaaaccaa cattctgccc acaaaaatga gagagaaaac w240 
accatcttat ggcaagccac ggcctttgtc catgcctgct gatgggaact ggatggggat 300 
tgtggaccct tttgccagac ctcgaggtca tggcaggaaa ggggaggatg ccctttgccg 360 
gtatttcagt aacgagcgga ttcctccgat cattgaagag agctcctctc ccccataccg 420 
gttctccaga cccacgaccg agcggcatct ggtccggggt gcggactaca tccgaggaag 480 
caggtgctac atcaactcag atctccacag cagcgccacg attccattcc aggaggaagg 540 
gaccaaaaag aaatctggct cctcagctac gagtcctcgt ccacagaacc gtccctcctg 600 
gtcagctggt ttacgcgcct caaactgttg actcactgag agggaccctg ctcaggccac 660 
ctgcctggct cctgscccaa gtgccttgct tttacagtgg acagcctctt ctcgtttcag 720 
cctcagtatt atgtagggac cttatgcaat ttctttttct tttgaaaagt tatctactgc .780 
ccttcttgga agtttgcagg attggatggg aacaaattca gaggatctta ggtgctggct 840 
tgtggagaca aaaggaggga aatgggtaga gcctgtttgt cttgcttccc cagagataga 900 
atgtgaagac acgcgctaga aatcgcagtc ctggccagag acgttatggt cattgtgagg . .960 

gactggtggc attgttcctt tttgaggggc tggggggact caaatxggtg gctgttttca - * 1020 
cacagatgtg ttggtttgtg gtccaacttc tttatctgaa aaagccagtg agaaaacatt 1080 
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tttgatttga 
ataacgtggc 
acttgtttga 
gaacacattt 
gtgttgttat 
■agtatcactt 
attttgacct 
acagtttgct 
caggtatttt 
tttgttagaa 
ttttcttaaa 
ggggccccan 



tttttctaaa 
aagtatctga 
fcaccttttte 
tgatagggct 
atattattgt 
agaaaagtga 
gttcagtgtc 
aattagaaat 
gaaaacgtgt 
tggaaaagta 
aaaaaaaaaa 
attacgcgtg 



ctatctacca 
tttctccttt 
afcgacagtct 
tatttcacac 
ctttaaggga 
agcaacaaga 
tgtcttccag 
atcttggaaa 
gtctggatat 
ctatcttgtt 
aaaaaaaaaa 
agcgtt 



tattttaagt 
gaggcagagg 
cagtatagat 
aaagaagttt 
aaagaagcta 
tttaggttga 
cacggtgtgt 
gcctcatggt 
taactcttgt 
aatttaagta 
aaagggcggc 



gtagcagctt 
tttaagtgta 
cage egg tac 
atggttattt 
taagattege 
tgaaagatac 
acacttcttc 
cactaatttt 
ttaaactgaa 
ttccaaatat 
cgctctagag 



tgactttgea 
ggcctgttac 
agaaatacat 
gtgtggggtg 
tgacagccaa 
atgagtttgc 
aaaattgtac 
caactagcat 
tgtatgatat 
agttgtatat 
gatcccgcga 



1140 
1200 
1260 
1320 
1380 
1440 
1S00 
1560 
1620 
1680 
1740 
1766 



<210> 12 

<211> 2667: 

<212> DMA 

<213> Homo sapiens 



<400> 12 
cccgggtcga 
ctgcgcctga 
ctgcgccgcc 
ctggggtgfct 
accctctgaa 
; gcctgaccc.t 
gactctctgc 
.ggcagcaggc 
ggcgcccctc 
tgtccacgct 
-.ctctgctcct 
tgggctgctg 
cctctgctgg 
,.gacctgggag 
"accctgccac 
ccagggcctg 
cccactgtca 
tggaactgea 
gggaaccttg^ 
.gggcccctagC 
ggagagcagg 
acatcagcca 
gtgctcctgc 
geagaggeca 
tccggagcca 
atattccctc 
, agecateggg 
: ggcgggtg tg 
tggagcgcag 
atetgegtci 
ggcaggctgg 
ttggtgggct 
ggtggcaggg 
tcctcaggcc 
gtatgtatat 
tcccacaagg 
ccgggccccc 
gecagagaca 
ggggaaatgg 



cccacgcgtc 
cggtggcacc 
cgcgcaggaa 
gggggcagtc 
cattgcggcc 
gaccacgctg 
tctgggcaaa 
ggatgaggag 
cctccctgtc 
gaggcacagc 
ttctccagac 
gacttgaggc 
gtgggtctgc 
cagcttcccc, 
ctgggcactg 
ggacagcctg 
•cCCtgccttc 
gccttggcag 
gacaggccac 
gttctgccca 
ctctccctgg 
cagcccagccV 
tggcctgccc . 
cagtcacctc 
ggcctaccca 
tgccccgtgg 
caggtgcctg 
gaagatattc 
gtactgggtc 
gaggctggga 
tgggctgggc 
cctgggtcag 
gcattatagc 
agtgctgggt 
gtgtgtgggt 
agcaagggct 
ttctgcctgg 
gcaggagaag 
tgggtgcatg 



cgcccacgcg 
atgagcagct 
gagggcatga 
tettgegega 
ggcgtgtgga 
ctgggcaacg 
aagggegatig 
aagctcgegg 
ccctcttctg 
: ctggagaggg 
tggefctaage 
^agagectgea; 
•agatctcaca- 
-tggagatget: 
agcagaggga 
-ccgctgccag 
"tggagaagee 
tgactggaca 
ctcaaggccc 
tcaccccccg 
caccgagggt 
ccattagtgg 
aagccctgcc 
-. CGcacacaga, 
gggaggatge. 
.cccc^gcccsr 
gtcgggcctg 
catctggggc 
tegctaagtg 
gtggcatctg 
gtggggtttt 
cagcatccca 
ctggtggaca 
tcaaagggct 
gcacacacct 
ctgcccgccc 
cttgcctgct 
ggttggctgt 
gccggacgca 



tccgaccgag 
caggtggggc 
cgtggtggta 
tctctggcct 
'tgatgatggc 
ccatcgcctt 
cgatctccta 
agaccctgga 
. gc^ctgtgtg 
gcctttgcac 
caggagccac. 
goagrctgtgt 
. ccacagacag . 
.ggtcctggct- 
cctc.ccccag- 
caacctceca. 
cacagggctc 
gotgggtggg 
ctcggctgcc 
pccctgctgg 
gcccaccccc 
gttagtgggt 
ctcagggagc 
gctgtcccca 
agagagctgg 
ctggGCtctc 
gcttagccca 
caaccccagg 
aactgtttcc 
aggcegggag 
cxgggccctg 
cccctgggag 
tgtgccttca 
gtgtgtgtgt 
gtcccatgta 
tetgetcatt 
tctgccct'tt 
ggaccaagga 
gaggtggaag 



ccctttgtga 
gcccggggcg 
ccgctggctg 
cttcaactgc 
ggtcgttccc 
tgccacgggg 
tgecaggate 
ggrgggagc.tg 
ggtccaagtg. 
gtgcccctaG 
tggctgctgg 
ggacactacc 
ggc.tgcctgt: 
.tgaggggagg 
ctctcttagc 
ctgctgcc ta 
ecaaggtgea 
ggatgeteep 
cctcctccct 
ccttggtigct 
tccctggtgt 
.ctgacctcag 
ttctgccttt 
ctgccctggg 
• tgeccaggat 
tgaccgtgag 
ggtggggttt 
ctgctgcc tgc 
caggaacacc 
tggcatctga. 
cccagtactg 
tctggccagc 
gggttcctcc 
gtgtgtgtgt 
tgcagtgaga 
cctacccagg 
ccagaggggt 
aggctgcccc 
gccctgggcc 



gggctgtgag 
tccgccagct 
tgtcgcctgt 
atcaccatcc 
ategtcatea 
gtgctgtaeg 
cagcagcaga. 
tgaagggctg 
aggectggae 
acctggagtc 
tgtgagggtc 
•cagccctact 
: gaectgetgt 
ggcaagtggg 
aggtggagcc 
gggcgcagcg 
ccccggtacc 
tgctggccct 
gggcctgctg 
aaggaagtgg 
ggccccgtca 
ccccactcag . 
taagaactgg 
tgccaggctg 
gtgcaccccc 
gctggctctc 
ggcagaagcg 
gctgagct tc 
tctcgggccc 
ggccaggagt 
ccctggggac ■ 
tgagccccag 

ggggccacct 

gtgtgtgtgt 
cctgtctacc 
tagtgggacc 
ctcactgaca 
tgtaccctgt 
acaggegaga 



60 

. 120 
180 
'240 
300 
V360 
: 420 
480 

540 

600 
660 
720 
• 780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
.1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
.2160 
2220 
2280 
2340 
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gtgggcgtgt cacctgtccc aggttcccag caagtctgca gctgtgcagt cctggggtcc 2400. 

ctgaccctgt cgcccagggg gcgtgctgtc cagcaggggc cctgccttgc aaggaacgtc 2460 

tcttccggcg gctgggccgc tcctgcctgg tctgggctgt gtgtggcgcc ctttcctcct 2520 

tgtttgttcc tctgtgttct gtgcgcgtct taagcaataa agcgtggccg tggctcgcga 2580 

aaaaaaaaaa gaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2640 

aaaaaaaaaa aaaaaaaaaa aaaaaaa 2667 



<210> 13 
<211> 2170 
<212> DNA 

<213> Homo sapiens 



<400> 13 

ggcacgaggt ccggtcccaa aggtgggaac gcgtccgccc cggcccgcac catggcacgg 60 

ttcggcttgc ccgcgctccc ctgcaccctg gcagtgcxca gcgccgcgct gctggctgcc 120 

gagctcaagt cgaaaagttg ctcggaagtg cgacgtcttt acgtgtccaa aggcttcaac 180 

aagaacgatg cccccctcca cgagatcaac ggtgatcatt tgaagatctg tccccagggt 240 

tctacctgct gctctcaaga gatggaggag aagtacagcc tgcaaagtaa agatgatttc 300 

aaaagtgtgg tcagcgaaca gtgcaatcat ttgcaagctg tctttgcttc acgttacaag 360 

aagtctgatg aattcttcaa agaactactt gaaaatgcag agaaatccct gaatgatatg 420 

tttgtgaaga catatggcca tttatacatg caaaattttg agctatttaa agatctcttc 480 

gtagagttga aacgttacta cgtggtggga aatgtgaacc tggaagaaat gctaaatgac 540 

ttctgggctc gcctcctgga gcggatgtte cgcctggtga actcccagta ccactttaca 600 

gatgagtatc tggaatgtgt gagcaagtat acggagcagc tgaagccctt cggagatgtc „ .660 

cctcgcaaat tgaagctcca ggttactcgt gcttttgtag cagcccgtac tttcgctcaa 72 0 

ggcttagcgg ttgcgggaga tgtccgtgag caaggtctcc gtggtaaacc ccacagccca 780 

gtgtacccat gccctgttga agatgatcta ctgctcccac tgccggggtc tcgtgactgt 840 

gaagccatgt tacaactact gctcaaacat catgagaggc tgtttggcca accaagggga 900. 

< tctcgatttc gaatggaaca atttcataga tgctatgctg atggtggcag agaggctaga - 960 

gggtcctttc. aacattgaat cggtcatgga ; tcccatcgat gtgaagattt ctgatgctat 1020 

tatgaacatg caggataata gtgttcaagt gtctcagaag • gttttccagg gatgtggacc 1080 

ccccaagccc ctcccagctg gacgaatttc tcgttccatc tctgaaagtg ccctcagtge 1140 

. tcgcttcaga ccacatcacc . ccgaggaacg cccaaccaca gcagctggca ctagtttgga 1200 

ccgactggtt actgatgtca aggagaaact gaaacaggcc aagaaattct ggtcctccct 1260 

tccgagcaac gtttgcaacgatgagaggat ggctgcagga . aacggcaatg aggatgactg 1320 

ttggaatggg aaaggcaaaa gcaggtacct gtctgcagtg acaggaaatg gattagccaa 13B0 

ccagggcaac aacccagagg tccaggttga caccagcaaa ccagacatac tgatccttcg 1440 

tcaaatcatg gctcttcgag tgatgaccag caagatgaag aatgcataca atgggaacga 1500 

cgtggacttc tctgatatca gtgatgaaag tagtggagaa ggaagtggaa gtggctgtga 1560 

. gcatcagcag tgcccttcag agtttgacta caat:gccact gaccatgctg ggaagagtgc 1620 

caatgagaaa gccgacagtg ctggtgtccg tcctggggca caggcctacc tcctcactgt 1680 

cttctgcatc ttgttcctgg - ttatgcagag agagtggaga taattctcaa actctgagaa 1740 

aaagtgttca tcaaaaagtt aaaaggcacc agttatcact tttctaccat cctagtgact 1800 

^Mgcttttta aatgaatgga caacaatgta cagtttttaq. tatgtggcca ctggtttaag 1860 

aagtgctgac tttgtttctc attcagtttt gggaggaaaa gggactgtgc attgagttgg 1920 

.ttcctgctcc ccaaaccatg ttaaaegtgg ctacagtgta ggtacagaac tatagttagt 19 BO 

tgtgcattfcg tgattttatc acfcctattat ttgtttg'tat gtttttttct catttcgttt 2040 

gtgggttttt Ctttccaact gtgatctcgc cttgtttctt acaagcaaac cagggtccct 2100 

tcttggcacg taacatgtac gtatttctga aatattaaat agctgtacag aaaaaaaaaa 2160 

aaaaaaaaaa 2170 



<210> 14 

<211> 1190 

<212> DNA 

<213> Homo sapiens 

<400> 14 
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gccggaga eg ccggaaccag ga t cgacccc age ft gWccaa* ga ag t tctgtf gaggecage t 60 

ggaggtttct cttctacctg tcctccttcg. tgggeggect ctcggtcctg taccacgagt 120 

catggctgtg ggcaccagta atgtgctggg acaggtaccc aaaccagact ctgaagecat 180 

ccctgtactg gtggtacctc ttggagctgg gtttctacct ctcactgcta ateaggctge 240 

cctttgatgt caagegcaag gatttcaagg agcaggtgat acaccacttc gnggeggtea 300 

tcctgatgac cttctcctac agtgccaacc tgetgegcat tggctctctg gtgctgcigt 360 

tacaygattc ctctgactac ctgctggagg cctgtaagat ggtcaactac atgeagtate 420 

agcaagtgtg cgacgctctc ttcctcatct tctcctttgt cttcttctac acccgactgg 480 

tcctctttcc cacccagatc ctctacacca catactacga gtccatcagc aacaggggee 540 

ccttcttcgg ctactacttc ttcaaeggge ttctgatgtt getgeagctg ctgcacgtgt 600 

tctggtcttg cctcattctg cgcatgctct a t age t teat gaagaagggc cagatggaga 660 

aggacattcg tagtgatgta gaagaatcag actccagtga ggaggyggcg gcggcccagg ?20 

aaectctgea gctaaagaac gggrcagctg gagggeccag gccagccccc actgatggee 780 

ctcggagccg ggtggccggg cgtctgacca acaggcacae aacagccaca -tagcegggeg 840 

gggctggctg taaggggttg cccccccgcc agtgccttgg atatttctgg ggtgactgga 900 

ctggcgcccc tgggccacct ttctggagac agggagggee ccacccgggg tgggtgggaa 960. 

ggctgatgat ctgtctccag ccccttcctt ctgcccaccc rcccttcttc cctctgggca .1020 

actggacaga tetggsagee agcagctgga cgctgtggct ggecagagae acctccaggc 1080 

tgtrgcctgg gggctggggg gagccccagg ctgaaaaggg tccaattaaa acaaatggag 1140 

ecaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaactcgag 1190 '. 



<210> 15 
<211> 1735 ; 
<212> DNA -, 
. <213> Homo sapiens 

;<22o> ; « - 

<221> SITE 
<222> (1002) 

:<2 2 3 > n . equal s ; a , t , g , . o r. c : 



;tcgacccacg -cgtecggcgc ggatcagc tt, ccagecca'gt: cg^cccggcc c^ggggc&at' 1 ? • ' 5 60 
; , ,ggagctccga gcggcggatc gcgagectcc tgcgaacccc "itgcctgca'cg'" "cccggttagc . : • : -120 
. -a 1 1 eggcegg gaga tgegge a g tggaatct ■* gga agggegg t gaaaaa c c t a'cg t cctgcc ' 180 
..^ctcgcccggc etc t.ccat t c /gtcccccggg. tagagaggtgv cccg§etcec* ,; accccttccc " " r * 240 
. f'.agccccagcc. ; ctggaga^ag^agc.ecctag actactgagg gaeagegaca- gbatg'aagge "300 
\i teegggtegg -ctcgtgctca rtcatcctgtg. ctccgtggtc ttetctgccg ? tcfcacatcct * ~ 3 60 
, . l cptgtgctgc,, tgggccggcc , tgcccctctg cctggccaec tgcctggacc accacttccc" ::; ' '-'420 

.; : \ . . , cacaggctcc 7 aggcccaetg .tgccgggacc cctgcacttc ■a^tSgatae&^gcage^gcc * '480 

^/agatgggriiag -•c^cjrctggt&c-gcgragecc.tg \ ccgcagctgt ^6§tSgt^ : -'Qc&dc^cCgi(, ' '" '540 
..-ecaaatgetg ggctcaggcc tgggtgctga gatcgacagt gccgagtgcg tgtfcccgcat* ; *~ ?s £b0 
gaaccaggcg cccaccgtgg gctttgaggc ggatgtgggc cagcgcagca ccctgcgtgt 660 
cgtctcacac acaagcgtgc cgctgctgct gegcaaetat tcacactact tccagaaggc ...720 
ccgagacacg ctctacatgg tgtggggcca gggcaggcac atggaccggg tgeteggegg ' /' r 780 
ccgcacctac cgcacgctgc tgcagctcac caggatgtac cccggcctgc aggtgtacac %^40- 
ettcaeggag cgcatgatgg cctactgcga ccagatcttc caggacgaga egggcaagakv .900 
ccggaggcag tcgggctcct tcctcagcac cggctggttc accatgatcc tcgcgctgga *' ■* 960 
gctgtgtgag gagatcgtgg tctatgggat ggtcagegae anctactgea gggagaagag \ 1020. 
ccacccctca gtgccttacc actactttga gaagggcegg ctagatgagt gtcagatgta . 1080 
^ectggcac.ac^gagcaggcgc jeeq ;= ; o .'ll40 

" ctcccgctgg gecaagaaga ggcccatcgt gttcgcccat ^tgtcct^^ g^kc^kg^& I 1200 
,.gc ttcegtcg. tec tgecage > , cgeca tgccg t tgegaggee i t ecgggatgt^ ^a^raaa*"' " : ' K X2 6 0 
. gqcatcacac, •tccacaaaaa. ;catttaattt>:at:ggatcctg '-''cct&ctfircba^c'^^tggg^^' : " J -I320. 

ggacctaagg J:tccttccca; -cccecattst^ggcgacaytt 'g^fcToktcz'-'tiig^GiacaL : 13*80 
.. ctccctgagt aattc.a.tggc, atctgggggc ; tcaccccacc tcccaggtct: -gtBaagtggc '" : 1440' 
, c 1 1 1 g t c c c t .g ggc t ga t gg cc cccaactc accagcatca -j t gac c t: t g t g ^e'eag t'c ctgg £s '6 0 
tcctccctcc -ccagccgccc ctaccacctt. ttggtgccac : acttctcagg ; ; ! ctggccgccc ' : 156b 



- i 
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tggttggggc agccgagagc ctggggttca ttggtgaagg ggccttggag ttgtgactgc 1620 
cggggccgta tcaggaacgt acgggtaaac gtgtgttttc tggaaaaaaa aaaaaaaaaa 1680 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaac tcgag 1735 



<210> 16 

<211> 1274 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (5) 

<223> n equals a,t,g f or c 



<220> 

<221> SITE 

<222> (1258) 

<223> n equals a,t,g. 



<400> 16 
ctacncggaa 
cccccgggct 
gggtcttccc 

gggtaactca 
tragcacact 
rtgacaaasc 
tgggcagggc 
cttttccctg 
ramcctaccg 
gtcactgcag 
aaggcactgg 
ggcaggctaa 
. tgctgtgtgt 
ggcagttttt 
catatcaggc 
aatcccctta 
tgaagtaaac 
gaaattaaag-, 
gggcctctgc 
ggctccctgt . 
acatcctcgt 
ggaacccggg 



caaaatctgg 
gcaggaattc 
gttgctttca 
gtcagaaggt 
ggatcgtatt 
accacagact 
tggttcctcc 
tgccttcccg 
ttctcaagga 
ttacctytaa 
ggtcgggatt 
agtataatac 
attttttgtt, 
aatggagaaa 
cttcatttta- 
gtgcttcata* 
gtggaaaatg 
agttgtttgc 
ccagcctggg.. 
ccacggcgtg^ 
gccgaattcg 
tcga 



agctccaccc 

ggcacgagga 

gtcatccaca 

ggtgatcagg 

gaattgtgtt 

ggggtcttat 

cgagccctct 

gggccatcct 

ccctggtcat 

aggccgttaa 

tcaacttwcg 

taaaatcaca 

ttctgtggca- 

gcaacttaat 

ttccaacaag. 

aaataagcga 

aagaggaaat 

tccccacccc, 

ccaaggccgt 

tggctccttc 

atatcaagct , 



gcggtggcgg 

gccatcttgc 

cargtctgcc 

gcgtagcttg 

tcctaagtga 

tcctgggggc 

ctcctgggcc 

gcgtgtgtct 

attggatcag 

agtcccmagc 

aactctgagc 

aatgtagcag 

aaataaaagt 

tttgctagcc 

aatgcagaat 

aaacctgacc 

tctagcagga 

cccgccagcc 

ggctcccctg 

aggacatcag 

tatcgatacc 



ccgctctaga 
agccgtccat 
acaggccagt 
tgaargggct 
ccgtgctagc 
tggcatttgc 
tgcargtgcc 
gtgtcctcgg 
ggccacccta 
tccaagtata 
ggragatcaa 
cctgcttttc 
gggtcactct 
tttaagaaat . 
atgttttaaa 
ctgatttttg 
gacgatgggg 
ctcacctcac 
gtgceatcct 
tcacctgttg 
gtcgacctcg 



actagtggat 
atggcagcct 
cctgaaatct 
gggggtgtgt 

tcaggctgca 
catgaaggtg 
gtctttccgt 
ctctcctgga 
atggcctcat 
wtcmcattcc 
ttcaggccat 
cgtagaatgt 
tgtaaaattt 
^ggcatcttga 
aataaccaag 
tagcaaaaaa 
tcataagtca 
ccctgctgtg 
gtccgcagtc 
tccatgtggc 
aggggggncc 



60 
120 
180 
240 
300 
360 
420 
v 480 
540 
"'600 
660 
720 
^780 
^40 
!900 
960 

102 a 

1080 
1140 
12 00 
1260 
1274 



<210> 17 V 
<211> 1921, 
<212> DNA 
<213> Homo 

<400> 17 . 
cgcccggcgc 
gcfcccctgct 
gctgccccgc 
tgggggtgct 
tgccctgggt , 
. gcggctccct 
tcttcttttt 
tccagaatgg 



sapiens 



cgggcgcccg 
cagctgcgcg- 
cagccgcaam 
ggtgtccacc 
.gcgtgaggag 
gcttggctac 
caccctgctc ( 
gttttggtcc' 



aagccgggag 

toctgcctct. 

tccaccgcga 

attatgctga . 

ggggccggga 

cgcgctgtct, 

atgctctgcg. 

tttaagttcc 



ccgccgccat 
gcggctctgc 
.gccgcctcat 
gcccgggcgt 
tccccaccgt 
accgcatgfcg, 
tgagcagcag. 
tgatcctggt* 



: gggggcctgc 
:cccctgcatc 
cttcacgttc 
ggagagtcag 
cctgcagggc 
;cttcgccacg 
.ccgggacccc 
gggccycacc 



ctgggagcct 
ctgtgcagct 
ttcctcttcc 
ctctacaagc 
cacatcgact 
gcggccttct 
cgggctgcca 
gtgggtgcct' 



- ~ .60 
" ? 120 
180 
240 
'300 
360 
420 
480 
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tctacatccc 
tcctcttcat 
ggtggctggg 
tcactctcct 
ctgagcccag 
tctgcgtgtc 
. . tgctgcaggc 
gtatccctga 
tggcaggccc 
.. teat ct tec t 
acagectgat 
agcaggtggc 
gctactcctt 
ccaactggca 
f jtgaagatctg 
tcctcctgcg 
ctgccacctg 
gecaggctga 
agtcgtag£g ' 
cacacccaca 
teteggatga 
eggggaaetc 
cccccagggg 
tctaataaac 
a 



.tgacggctcc 
cctcatccag 
.caaggecgag 
cttctacttg 
vcggctgccac 
.catcgctgct, 
ctcggtcatc 
acagaaatgc 
caragggctat 

cctgtgcacc 
gcagaccgag 
agcctgtgag 
cttccacttc 
caagcccggt 
tgccagctgg 
caaccgcgac 
gtgcctctcg 
gcccccaccc 
cctteagggt 
cggfcggagct 
aagggctccc 
ccaccacagt 
accctgcccs 
aagccagtgc 



. ttcaccaaca 
ctggtgctgc 
gagtgegatt 
ctgtcgatcg 
gagggcaagg 
gtcctgccca 
accctetaca 
aacccccatt, 
gagacccagt, 
ctcttcatca: 
gagtgcccac 
. ggccgggcc t 
tgcctggtgc 
gagaccegga 
geagggctge 
ttcagctgag 
.geteggtgae ; 
ctgccccagc 
ccgaggagca 
gcctcttcct 
ttgtcctcag 
ggggcatccg 
cttcctggac 
gtgtacaaaa 



tctggttcta 
tcatygactt 
cccgtgcctg 
.cggccgtggc 
tcttcatcag 
aggtccagga 
ccatgtttgt 
tgccaaccca 

-srgtgggatgc 

: gtctgcgctc 
etatgetaga 
ttgacaacga 
tggcctcact ■: 
agatgatcag 
tcctctacctr 
: gcagcctcac 'i 
agccaacctg 
tccaggacct 
tcaggctcct; 
tcccctcctc 
gctccacggg 
gcactgaagc 
ttcgtgcctt 
aaaaaaaaaa 



cttcggcgtc 
tgegcac tec 
gtaegcagge 
; gccgatgttc 
cctcaacctc 
cgcccagccc 
cacctggtca 
gctgggcaac 
cccgagcatt 
-ctcagaccac 
cgccacacag 
geaggaeggc. 
; geaegtea tg 
cacgtggacc 
;gtggaccctg 
-agcctgccat 
ccccctcccc 
.gcccctgagc 
gcagagcccc 
cctgttgccc 
ageggggctg 
cctggtgttc 
actgagtctc 
aaaaaaaaaa 



gtgggctcct 
tggaaccagc 
- ctcttcttct 
atgtactaca 
accttctgtg 
aactegggtc 
gccctatcca 
gagacagttg 
•ertgggectea 
cggcaggtga 
cagcagcagc 
gtcacctaca 
; atgaegctea 
gccgtgtggg 
-gfcagccccac 
"ctggtgcctc 
^acaccaatca ' 
cgggcctcct 
atccccccgc 
ataetcagca 
ctggagagag 
ceggtcacgt 
taagactttt 
aaaaaaaaaa 



540 
600 
660 
720 
760 
840 
900 
960 
1020 
'1080 
1140 
- 1200 
'1260 
: - 1320 
V1380 
1440 
1500 
= 1560 
1620 
1680 
1740 
"1800 
1860 
-1920 
1921 



<210> 18 

<2ii> 69^^ 

„ *212> DNA ' 
^;£213> Homo"' 

_ <400> 18 : 

; j ^gcacga^t^; 

;''ctgatgaic§c; 
H tcaccaccac 

^gaeactgae'r 
^ctccagcig 
^atcaaggat 
^rtgtgcta^ 
^tggctgtgc^ 
Ctgccagtgc 

^^gaggctga 
aaatctaact 

, aai»ctttgta: ; 

'.-PI I ! t ij-j- 

/<2io> 19; ' : 
;<2il> 1500 
<2i2> DNA ~ 
^<213> Homo 



s apiens , v . , ., :. . . „ _ ■ .. =- . . 

Ai*J>~iZ x 3 •:> ':' 3 *i2 1 v-' »Yv 
.ttctccagca %A a ccctacctg. 

tgt^cttcca ^tjttactcc 

ppaggagc t£ ■ iagagatc£aa. 

*cgg|acagga' t^ggcegtc 

atqlaajctgg^ ggagtactca 

~gt tctcaaca" g£ctagagta 

, g t^ca aaagqc ? aaggcagac c 

.^^[sfctatg I.gctg/tggttc 

.ag.tgtggtgg actggaccac 

ga^tjcagt,ti .ttgtgaccat 

!p^aacg t cc : c J;a c 1 1 c atttg- 

]p.c tcaaaaaa aaaaaaaaaa 



..cttctccaaa: 
ctggaaacta 
-gctgctttcc 
ctcttgcctc 
gtgttcctta 
Jcag eccct.c% 
gtcctcctgc 

^gggatgjtcv 

?tg.d. cege t gc ; 
gacag ta a :■ t g$ 
ttccattcct, 



^ctgcctaaag; 
v accacgttgt 
:a_tcttttctc 
cttc.tcatcc 
gactccgcta 
;cc tafeaagca: 
cctgctggga 
.cagctggaaa-; 
tgccacctga 
Aaaccagggt: 
gattcttggg : 



?aga t ccagt a 
cttctttcct- • 
-ccagccccag 
taatccccct 
tggataagaa 
;agaa;gc tctc- 
•t^gc.tgtcac".; 1 ' 
;;ccacc^gcca'- 
cctgaeaggg - ■"■ 
cccaaccaag^i 
: taataaagac 

• :' c :■ :• 
' ;::;J:J " - " -V 



'.-a-' 60 

• - u 120 
W180 

c ' : -'240 

; 300 

"#B0 
r 540 
-600 
'•660 
692 



sapiens 



<400> 19 '"" 
^cccccgggct: 
ggtgc tcact 
;ccjgagcaag*a 
tdc'ccaatct 
aat'aagaggg 
ttt^ttaatgg 



.gcaggaattc, 
.ttggcagcac 
atgacacgea 
gtg^cicttt 
gaalgcccca^t; 

gtctctcagg 



, z i ... u 



ggcacgagcgr, 
atatactaaa 
.aattcgtgaa 
taagqcccac/, 
.gatctgttct^ 
.attccaccag 



agtttttact 
L actggaacta 
gecttcaata 
aggatagaaas 
ggttbttttg^ 
acccacttcc* 



rtccttaataa* 
gacagagatt 
aaaaataaaa 
tgtcctaaaa 

gatgg.tggtg : ;: 
cagccgctgt^ 



vaattggtttt 
•ggeattgece ' ' 
<taattttgtt : * 
taagaaatta ' 
gtggtggt^t^ 
gtggtctggg- 



60 
120 

•180 
-240 
300 
360 
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cctgagaaca 

gcgctttccc 

gccctgcgac 

tggattfctcc 

gcccccagcc 

cggactctca 

gaggattcta 

gagagcaaaa 

atatttttgt 

caagcagtcc 

cagtctgttt 

ccagaaagag 

tccctgtgtg 

tatagtcagt 

agtcttctct 

ttcctccagtt • 

atgagcggaa 

tgtacgcatg 

tgtgggaaag 



ccaagccccc cgacccgcgg 
aggattcaca tggtaatgaa 
cctcccaggg cccacacaat 
cagggaaggg agtgaggggg 
ccatttgcac cctggtcgca 
gtccatcctc agcaccctgt 
atgggaatgg tagtaaggac 
ggctgggctt acaggcgtga 
agagacggga tctcactgta 
tccttcctca gcctcccaga 
ccacagcggc ctctctgcgg 
catagactct ggaattagag 
gtttggccaa ctgattcaaa 
ggtccttgct attatctccc 
gctctggcca aattgataat 
tgctcagcag ctatttgcta 
gagccactcg gggagagtgc 
ctgcgtaagc ctcagatttt 
ttgcaacaga gaaagcaaaa 



cccacgccca 

ggcatccatc 

ggcccacagc 

tggaggggaa 

agagtcagtc 

ttccccatcc 

acgctcagga 

gccacaacgt 

ttgcccaggc 

gtgctgggat 

cttcctctct 

aaacagggtt 

ggctgtttcc 

tgctacctgc 

agcttttgct 

atcatccaga 

tgctgggaat - 

tctgttcagg 

aaaaaaaaaa 



cccaccaccc 

ttctcccaga 

gccgcggccc 

gggcagtccg 

agcgagggca 

tcaaactgca 

actgtggatt 

ccggccaggc 

tggtctcaaa 

tgcaggcatg 

tctggcctca 

tggaattctg 

tcatttgtaa 

ccccetccca 

tttcaagcct ' 

gtgacctagg 

gcctccacag 

cccaaacgcg 

aaaacccgag 



agcctcggca 

cacacactgg 

caccacctgt 

tctcttccca 

cccatgtcct 

asrgtggttgg 

gccagacaaa 

taatttttta 

ctcctatcct 

agaccccgca 

tggagaaacc 

tgccattccc 

aatggagata 

aacaccagcc 

aaaaccagct 

acgitatttac 

agatgctgat 

cagcacaatc 

ggggggcccg 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
114 0 
1200 
" 1260 
1320 
1380 
1440 
1500 



G 



<210> 20 ^ 
<211> 2136 ^; 

<212> DNA - - / 

<213> Homo sapiens 

<400> 20 

ggacgagcag ccgcagtcgc cactggctgc 
tggcttaatc cgtctccacc accagatctt 
ccatgccagt gacggtaacc cgcaccacca 
tggggtcccc catgatcgtg gggtcccctc 
gcctgctgca gctggtgtct acctgcgtgg 
ggacggggtc catgggcaac tggtccatgt 
tgatcatcct catcgtggag-ctgtgcggge 
acttccccat caccttcgcc tgctatgcgg 
accccaccac ctatgtccag ttcctgtccc 
' ccaccttctt ctcctgcatc> gcgtgtgtgg 
cccggcccgg cgagatcact ggctatatgg 
agaccttcgt tgcctgcatc ;atcttcgcgt 
agccggccct .ggagtggtgc; gtggcggtgrt 
ccatcctgct gaacctgggg rgagtgcacca 
,.tgtcggggct ggccttgctg tctgtcctcc 
.tctaccagtt^ cgatgagaag :tatggcggca 
ccgcagccat ^ gcc tac tatrg ' tgtgtgcctg 
ggccatcaac ctactggcgt atgtggctga 
caaggtctaa gactctccca agaggctccc 
cccgagtttt ctttatggag tacttctttc 
tctcccctcc ctcccacctc tttctttcct 
ggatgcatct tcttccttcc ctttcctctt 
cacatcctgt tttcacccct gagctgtttc 
tttttaagac ggattcttac cctgtggccc 
cactgcaacc cccgcctcct gggttcaagc 
gggaggacag gtgtgagctg ccgcacccag 
ctcatctctt ttctgggttc ctgtcggctt 
cctgtgtcct .tgggagccct; gagacttctt 
tgctgagctc acatccacac cccttgcagc 
attgccaaag catgcctgcc -caccctcgct •". 
gtgtgtgttt , ggggggtggg gggtgggtag 
aggaaggtgt gcagtgtact tcccctttaa 



ctgaggtgct cttacagcct gttccaagtg ' 60 

tctccgtgga ttcctctgct aagaccgct'g * 120 

tcacaaccac cacgacgtca tcttcgggcc. U 180 

gggccctgac acagcccctg ggtcfcccttc 240 

ccttctcgct ggtggctagc gtgggcgcct .300 

tcacctggtg cttctgcttc tccgtgaccc 360 

tccaggcccg-rcttcc^ - ' . 42 0 

ccctcttc tg* s bbte tcggcc J tccatcatcfc ' ' *~ 480 

acggccgttc gcgggaccac'-.Sccacc 540 

ctfcacgccac cgaagtggcc' tggacccggg "600 

tea tcagcga~ , ccccaa cc tg ' tac cagcacc ' /? 2 0 

acgccatctg cttcafcccta gcggccatcg 780 

acgt gc t acc catccccttc cccagpc t t'dcj .7 : 8'4 0 

' t c t a tgccac - cgcec ttgtt t c t?ggcc ic ' : 90 0 

gcctcgrgcgc ;tcgagagatg xaa^tigc^ v ; ' : ' ^§60 

ggaccgccga "etggctgtgg ccatfccrtgac 1020 

cctggtgcac tctgcccacc tggttitttgt i080 

gctccctctc caacctcttt gttcttcttg 1140 

ctccgccttt cctctgctct cctcttcctg 1200 

tcccaattcc ttgcactcta accagttctt 12(S0 

gctgtttcct tcctgtgttg ttttgttgcc 1320 

tctttttctt ttctttcttt tttttttttt 1380 

aggctggagc gcagtggtgc gatctcgact 1440 

gattcccctg ccccagcctc ccaagtagct 1500 

cctgcttctc tttttccact cctctttttt' 1560 

tcttatctgc 'ctgttttgca agcaccttct ,1620 

tctctccttg- cctccadcca cccccaaagg .1680 

cgtccatgcc" acstgcccccc aaggggcccc !l740 

gtgccttagt - cagtgtgcac gtgtcTtgftgt 1800 

ctggggattg ggccctcttt ctcccagrtgg I860 

attaaaaaac "atatatatat acatatttgg 1920 



c 
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aggtcagtaa tttccaatgg gcgggaggca ttaagcaccg accctgggtc cctaggcccc . 1980 

gcctggcact cagccttgcc agagattggc tccagaatct ttgccaggct: tacagaacac r 2040 

ccactgccta gaggceatct taaaggaagc aggggctgga tgcctttcat cccaactatt 2100 

c t c t gt gg t a t gaaaaagaa aaaaaa aaa a aaaaaa " ' ' .2136: 



<210> 21 

<211> 1547 

<212> DMA ' 

<213>, Homo sapiens 



<400> 21 
j ggcagagccc 
r gagcagaagc 
tcctctagcc 
^catactacgc 
.: tatacaacca 
agctggctgc 
t cc tggaatgc 
acccgagtgg 
tgcttgaaact 
: tgtggggagg. 
. actgggtgca 
tctctagatt 
ggagcttata 
gtgggcacag; 
i^atctctcacc; 
. y tgacccccgt • 
: eaggagaac t t i 
i -atcaggcagcr 
^ctggraatgga 
grgaaaactaa 
aaccceatcc 
gaaaaaccaa 
gtatcacaac 
gacagaagta 
taacccaatg 
accagttatg 



agttcatetc attgggactg 
agggtggggc gttgcctcac 
aaggcaagcc ■ atigaaggac t 
ttttccgatg gttttcacaa 
gggdcctggg^tatcaagcat 
aggagttttt -tgttttt'ttt 
v cagcaagaca gaac tgttca 
i. tat get cage ggatcccacc 
ctcgctgcc t; •"gcacagcag t 
ggcatctgcc attactgagg 
gaacc caaca cage a t ggca 
cctcctctct* gggcagggca- 
gaaaaaac tc^ ccatgtc cct 
cttcaacaga ettaaaefc 1 1 
acagegetea agatctgc ta 
gcctctgact gggagacacc 
' cage tggca t « c tggcgggtg 
aatatttgctfgtt-ctgcagc 
ac ttcagtaa at tccagcag 



caaccagaaa gcaatagcat 
aaaggtcacc aacatcaaag 
cgcaaaaagg ctgaaaattc 
tccttgccag taagggaaca 
ggcttcagaa ggtgggtaat 
caaggaagct aagaaccttg 
agaacaacat aaatacctga 



gttagacagt gggtgcagcc cacagaggga 
c tgggaagcg caa^gggttg aggaactccc 
g tgccgtgag ggacggt gc t* atctgaec ca 
cccacagacc aaaagattcc cttgggtgcc 
aaaactggat ggccgtttgg ggagacaccg 
tgtttttttg ttttttgtac ctcagtjggca 
ctcctct<gga aagggagctg aagecaggge 
cccacggagc ccaacaagct aaatccac tg 
ctgaagttga cc t^gg/atgc V tcaagcttgg 
ct ttgtaaac aaagc tgaca gaaagtttga 
aagccgctgt agecagaate tagagaggca 
tc tctgaaag aaagg tagca ' gccccagtca 
gggacagagc^ ac c tggggga aggggcagc it 
cc t gec t gc t ggc tc tgaag agaggaacag 
? a"gggacagi^ a;g€^attc:t ■ . 

ttccagcagg - ■ ggacgacaga *cacc tcaaac 
cc^ctctgcg'^acgaagcttc cacyagga'agg 
c tcc'ac tf gga' J ga t abcc.^gg ^a'aacagggit, 
acccgcaigaa act^ttagaa' ' 

caaca tcaac aaaaaggaca * ; cccaagcaaa 
accaaaggta gataaattca cgaagatgag 
ccaaaaccag aatgectett ctcctccaaa 
aaactggacg gagaatgagt ttgatgaatt 
aacaaactct caagctaaag gagtgtgttt 
ataaaaagtt acaggaacta tcactagaat. 
tggagctgaa gecaagg 



60 
120 
180 
240 

300 

360 
/ 420 
... ,480 
; 540 
.'. . 600 
.'660 
... 720 
.~„780 
, V B40 
.,.."900 
960 
v i020 
. XOSO 
r$140 
1^00 
1260 
1320 
5.380 
-1440 
' 1500 
1547 



,.<210> 22... 

<;<211> 2657: 

H<212> DNA : r 

..<2i3> Homo. 

<400> 22 
ggcacgagga , 
accatggtag. 
tccgtcctca 

. cactctgcag 
ctgcggttgg 

;. agagccaacc- 
gccaaacacc 

tgtcag'ctgtg 
cccagcctga 
ctctgtgagg- 
Ctctgagtga : 
tcatcttcag;. 
gatgagtaat 



sapiens ; 



: .agaagcttca 
tcctgttcag 
aggtcaccag 
itgaagagtct 
ctggctgtgg 
agaccetgac 
ftttgecagag 
gcctcacgtc^ 
aggagctaga 
ggcteagcat 5 
tgagatgagg^ 
cagaeggaaa' 
agcacatcct 



gctgattgag -ggcaggcagc acaga tcaac atggragcccc 
gtgc/gtccca gtcacagatg" cbtattggca ? gattctcttc 
aaacc tgaag gage t gga cc taagtggaka^ e tegctgage 
•tfegtaagacc' -ctga^aege^ -c tcgct^rcc't ' s cctggagacc 
cctcacagct gaggactgea aggaccttgc ctttgggctg 
cgagctggac c t gage t tea atgtgctcac ggatgctgga . 
actgagacag ccgagctgca" agetacageg actgeagctg 
tgactgctgc caggacccgg cctctcjtgct tagtgecage 
cctgcagcag aacaacctgg atgacgttgg cgtgcgactg 
cctgcctgca aacftcatacg ' cctggcjrgctg gaccagacaa 
caggaactga J gggccctgga gciggagaaa cctcagctgc 
ccaagtgtga r tgacccctac ytgaggcctgg ataegggaga 
cact caagcg '•••gcagaga etc '-gga tea gaga gggc ggc 1 1 c 



,60 
. 120 

iiso 

240 
.300 

.360 
.420 

480 
■540 

.600 
r 660 
.720 

780 
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ccatgttgct caggctaatc tcaaactcct 
gattgcagag gaaagctccc cagaggtagt 
tgcctctcaa ggggacctgc atacgaagcc 
caeggggcct gtggctactg aggtagttga 
ccctgtagct ggctcctacc gctggcccaa 
ggtgaccgtt gagattgaat tctgtgtgtg 
gcacagctgg atggtggcag ggcctctgct 
agctgtgcac ctccctcact ttgtggctct 
ccaagtggcc caccttaaag aggaggggat 
gcatcacata gttctggaaa accccagctt 
ccacaatgcc ctgcgcttca ttcccgtcac 
tcctgaggaa gtcaccttcc acctctacct 
actggagctc tgctatcgaa gccctggaga 
ccacttggga tcagrggatca . ggctgcaagt 
ggaggcc 1 1 g g tgaaaccag 'gaga t c t cat 
catatccgta ccttcacctc .tggatgcccc 
agagcagc tg atagcccgag tgaca tcggt 
gg tgc tgagc caggagcagt acgagaggg t 
gcggaagctg t , tcagc ttga Igccagtcctg 
agccctgaag g^gacccatc 'ctcactcatt 
^ggactcctgc cactcagcag ctgaagtatc 
tttggct#ac fccttctttgg gtctcagttt 
" tgccttccag cactaaagta atggaacttt 
atgccaggga tgccacaggg ggccccagtc 
ccatctggag; ctggcaagac ccctgcagac 
gcacaagcct ^agagcc tccg" gatcccatcc 
1 accat t tgcc 'tc€ggc t'gtg t cacaggg t g 
ecacgtggat * tct tggct tt . gtaciaggaag. 
r ggaaggaagt'. ttattcagaa aataaaggag 
■ ; 1 ggc 1 1 tccag : 1 1 1 ttaccag aaaacccc ta 
~ t aattaaaaaa atacaaaaaa gaaaaaatga 
aaaaaaaaaa aaaaaaa 

~'<210> 23 - : : ' 

<211> 2466 : J ' 
;*212> DNA ' ./ 7- " ^ "' 

<213> Homo sapiens 



ggacgtgagc .aagratcttcc 
accggtggaa ctcttgtgca 
tttggggact gacgatgact 
caaagaaaag aacttgtacc 
cacgggcctc tgctttgtga 
ggaccagttc ctgggtgaga 
ggacatcaag gctgagcctg 
ccaagggggc catgtggaca 
gctcctggag aagccagcca 
ctcccccttg ggagtcctcc 
ctctgtggtg ttgctttacc 
gatcccaagt gactgctcca. 
agaccagctg. ttctcggagt 
gaaagacaag aaagatgaga 
gcctgcaact >>actctgatcc 
gcagttgctg /cactttgtgg 
ggaggttgtc /-ttggacaaac 
gctggctgag aacacgaggc 
ggaccggaag tgcaaagatg 
atggaactct gggagaaggg 
.aacactagcc. cttg«ccctt 
ctttctctgc', aaacaagttg 
gatgatgcctj ttgctgggca 
caggtggcc t aacagcatct 
c tcatagagc ctcatctggt; 
aggcgcaaag ., aggaatagga 
agccccaaaa , ttggggttca 
.atctacaaga : gcaagccaac 
. ta tea cage t T cttttagaat' 
.taaattaaaa attttttact 
aaataaagga ^ataagaagtt 



caattgetga 
tgccttctcc 
tctggggccc 
gagttcacct 
tgagagaagc 
tcaacccaca 
gagctgtgga 
catccctgtt 
gggtggagct 
tgaaaatgat 
accgcgtcca 
ttcggaagga 
tctacgttgg 
ctctggtgtg 
ctccagcccg 
accagtatcg 
tgcatggaca 
ccagccagat 
gactctacca 
cagcaaaaag 
gagtcctggc 
ccatctggtt 
ttatgtgtcc 
cagggaatgt 
ggccacagca 
gggacttjtgga 
gcgtgggagg 
agagtaaagt- * 
t tgt c tagca *•■ * 
taaatttaag 
acctactcca* 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1B00 
1860 
-1920 
1980 
2040 
2100 
2160 
2220 
•-2280 
2340 
2400 
-2460 
v'2520 
" '2580 
^2640 
^2657 



<400> 23 
ggcacgagca 
cttctgtccc 
agctgccagc 
cagagtaaac 
ettaggecag 
ggcccatgcc 
ggagcaggtg 
gtctaccata 
gtgggtctca 
ggaaaggtta 
ggagtgagag 
aatctagagg' 
ttgaagtact 7 
ggttcttccd 
gttgtactag' 
agggaaaagg 
aatcatggca 
gggagaagct' 
agagaactat 



ggggcttaga 
ttcccagtct 
cccacccaac 
atcaaggaag 
tocctgtgaa 
tggggecagg 
aggtgaaatt 
dtgctgtggg 
ccctccacct ' 
gaaggcctgt 
tgcttggajtg" 
haagaacatt 
t t tggaagag 
caggccgact^ 
tccattctca; 
tttaattgac 
gaaggcacca 
cc t'tat'a'aaa 
ctcat'tcact 



tgctgctgcg 

cagcactgag 

agctcaggtt 

gecactgatt 

caaggggatg 

ggtgggaact 

cctctagggg 

gcctggtccc 

gggtctcaag 

.ggtaccggtt 

tgattcct^tc. 

gtgaggaaag, 

ccaagtggraa 

agtccacaac. 

cactgetatg. 

tcacagttct r 

cttcacaggg . 

ccatctgttc/; 

atcaggagaa 



ccatccctta 
tctcttgccc 
acagagagag 
gattgacagt 
ggtgtctgcg 
atggacctct 
aagaggggca 
tcccagaagg 
tagggtgtgg 
ggtaaatagc^ 
aaagtcaggt 
ccagtgaatt 
ttatccacag 
aggaaataaa 
gggaaatacc 
agatggctgg 
tggegggaga 
tccttataaa 
gagcatgggg ] 



cctgtctgtt 
attggcctgg 
tcactttctt 
gtctgggtca 
tggaccagat 
ctccccactg 
aaattgacaa 
aaaaacatag 
atgaggacaa 
tettegtget 
r ctaggagact 
t cagtcttgtg 
gacaggacca 
aagagttgcc 
tgagactggg 
ggaggcttca 
gagaatgagt 
gatctcttaa 
gaaccgcccc 



tctgtttctc 

tgagggaagg 

ccattactca 

gatgtctatc 

ctgaagcaca 

agaaccccag 

gatagcagat 

taacaataga 

tggaaatgaa 

ttctccatat 

caggatgect 

catgetgact 

aatcttacct 

ccgataccaa 

taatttataa 

ggaaacttac 

gcccagcgaa 

taaaaccgtc 

catgactcag 



'60 
120 
^180 
240 
300 
-360 
•420 
480 
540 
'^600 
: 660 
'-720 
780 
840 
900 
960 
1020 
^1080 
1140 
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tttactccac 
gggtggggac 
ccatagcctc 
taccatttct 
tttttttttt 
aagctacatt 
. gttaactgaa' 
acctttcttg 
.actggttcaa 
ataaaaattt 
acatctacat 
agggcaggcaj 
ggggctcttc 
ttctaagaag 
gaaaaaggtg 
catgggcttg 
cactattaat 
caaatacttt 
cctcatgaac 
taagaggcca 
aaaccattta 
accttttagg 



ctggtcccgc 
acagagccaa 
. tttctgagtc 
agagtcatct 
gcacagtata 
tccattttgt 
tttttgccat 
taggctagaa 
agagccagga 
taggcaatta 
gagccatcat 
i tccggtagag 
acatgctgtg 
aggtggcatt 
acatttcagg 
agagatggtg 
taccttctaa 
ttctaccaat 
catactcttt 
tggatttcaa 
ttttatttct 
agaaaaatac 



ccttgacatg 

accatatcac 

ctctctcttt 

ttataaaact 

tt^agtataa 

atgtctttca 

tccattaacc 

tgtcttgact 

tgctgcataa 

cttaaatttsr 

ttgctttttt 

cgccctggag 

tgctgctgct 

tctgcctcag 

cagagcgtgt 

agaaggatgg 

tgcctttggc 

atttagtgac 

ctagtctagg 

gaagccagac 

aagtatagaa 

agattttttt 



tgggtgttat tacaatttaa 
aaggctttct cctccttgct 
tagectcttt. atg.cctgcag 
tatactctcc gtatgactca 
atttgttaaa gtctttaatg 
gtccctttct actttgtatt 
catcccatgc ttttcccact 
gggatctgac tggagataat 
aagtcctaag attgtatcta 
aaatgctcac "a ttta ttaat 
aattccacat tgattaggag 
aggccctgga taggcacagg 
gggagaagag ggggccagag 
tgttgaagga tgaataactt 
cacatggatg taaataccaa 
aggtgactgt ggcttgcatt 
tctaggtggt ggaacaagta 
caaatgcaga gttafcggaga 
gacataactc caacgccttt 
aatccattct ttcagataat 
tgaaacattt atagtcgccc 
gttgttaaaa ataaacttaa 



ggtgagattt 
sgggattgtac 

tgcatcctta 

taaatcctgt 
, gtctgccccc -. 
.tggctgttga 

tctagatttc 

gagaacaaaa , 

agcaggtaaa h 

aaggcatgta 

ccaaaccttc 

cgcctgtcag 

actagggggc 

tgabaggctg 

aggtcaagga 

ctatccgtat 

aagtaatgga 

gggccaggga 

cctgtcccag 

gataaaaaag 

aaattttggt - 

aaaaaaaaaa 



>: 1200 
1260 
r 1320 
: 1380 
: ; 1440 
. 1500 
- 1560 
,1620 
;1680 
: 1740 
-1800 

;1860 

v 1920 
1980 1 
2040 
2100 
2160 
7 2220 
,2280 
2340 
2400 
;-2460 
:2466 



<210> 24 

<211> 2495 , 

<212> DNA .''.■ .'■ [ " 

<213> Homo sapiens - \ . ~> 

<400> 24 

aagagcctgg ggccagaggg ccagacagcc acagagctcc tggcgtgggc aaggctggcc, .- - r r>60 

aaggatggcg acgcccaggg jgcctgggggc cctgctcctg ctcctcctgc tcccgaqctci . ,\ \ £;120 

aggtcaggaa aagcccaccg aagggccaag aaacacctgc ctggggagca ,acaa^catg£av. ?c?180-' 

. cgacatcttc aacttgaatg acaaggcttt gtgcttcacc aagtgcagirc agtcgggcag 240 

cgactcctgc aatgtggaaa acttgcagag gttccgaggc aggtgatgaa ggacgaggac ; i.300 

aagccccctg a c agag t gcg acttcqcaag agcct 1 1 1 1 c ga tec c t gec ^aggeaa cagg : ::! ,3 6 0 
tc tgtgg t cc . s gc t tggccgt ; caccattctg^ gacat tgg t c ^da^^aqt^ ^t'tc^a^ggge^i, - <vp- u 420 

ccccggctcg gectgggaga tggcagcggc^gtgttgaaci ^tt^^g^ ^gt^gsLgt, ^ * '480 

gtgggacaaa tgcatgtcac -caa£cfcggc t^gagcctctggr k^ategtc^t |;£etcacc'|ft • £40 
' ^.cgaccgccce^ctaacatg^ 

j tgc tec tgag .acccacc teg qga'ccagt cca : >cg^it^catit? '£c$g$$*^ '{ J.Z Z. 6 60 - 

: ;cgggctgtgg:ggtctcc^tg -aectt^ '^20 

: vggcctgcccg ccctgatgcrt ^catcggcact -gggigtgcca acagctaegg cctctacacc TBO 
.^^cgtga^ ^ggaig^accg^9^ gaVcUtgct ggttccgtga ■ aggga 

atgtacgccc^tctatatca'c ^cg^ccacggc "tac^cctca fceaect ^ctit:feggcatg- r c 900 

>atggtcctgg ; ^cctggtggt^t^gaagsttc tt^^cctgt^eccgtgata^ } ^960 

gageggggga agaacc^ga^l ga^ ^Q20 

gcgacatggg ggttggccat cttcaccccg'ttgggcctct ccacc^.tcta; .catctttgea . ,ioao 

cttttcaact ccttgcaa^rc ccagagaggc atcacagtct gactVtgaga ;gaaacag^ =1140 

aga c aggag t , gacgagac tc aacctgt t ca gggaagrtc a c t agaa ac cca ggc gtcctag . 1200 
.•atgcagcggg , tataagcccc7 
)tggct tagtg;?gctagggcca -gge^gccctg 5 

gcaagtcact jcagctccttc cgtcctcat t ' catcgcSraak ttgggataal cccgltactta Ii3i80 
tctcaccagc tttttttttt ft ttt; 1 1 g -'aVa tggHg t c; 1 1 gc t c t& tc':l acccajggc tgl, \ , : ; \ i.44 p 

•gagtgcagtg ..gcacgatccc « agctcactgc ^ "gacct-cc*acc : tccpgggttc. ^agtaattct- -1500 ' 
t c tgg 1 1 1 ca ^gcc.te c tgag ^tagceggaac- tacaggcaca tgccaccacg cccagctaat 0 • 1560 

ttttgaattc ttalgtaigaaa tggggtfttca'-ccal:act^gt cagrgctggtc tcaaactcct . ,1620 

gacctcagac.gatcta'cctg- Vcctica^ 1680 
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ctgtgcctgg 
ggtcttcaat 
gaggctgtct 
ttggggagaa 
aatatgtaag 
tttctctctt 
cttctcaata 
ttttctaagt- 
tcctgctgga' 
tctgaaaatt 
ttgaaggtct 
gaaatggttg 
gggtctcctc 
ccaggcccac 



cctgccagac 

atgtgggaac 

ccaggtggag 

atga&ctttg 

cctgcacact 

cctctccaat 

tttgtcttgc 

catgttctgt 

gtgcctccca 

cctctatttt 

ctgtttttca 

tgaaatggtt 

cctctcagca 

cgaggcctct 



ttcacaatga 

tatattaata 

aatcatgagt 

aaactatagc 

tcactctact 

acaacagagc 

atatagaggt 

acttactata 

taataatcct 

gctctttctt 

tttccaagat 

gcatttttgc 

gccaccagcc 

ccttcctaac 



acaatgacaa 

atcatagaaa 

ccatgcctgg 

tgacatcgtt 

aagtttccac 

ccttggtata 

ttagttacag 

atttctttca 

ttatagaggg 

ttctgtaata 

ttcgatttgg 

ctttcccagc 

caggctgccc 

aggtg 



tgcatatgtg 

ttatgactgt 

agaatcccag 

attctttcag 

tgggtctgag 

cttgaattgc 

atttccctga 

ccccacactt 

agtgatggtt 

ggcataggta 

ttctttttta 

agttctcgag 

caccctctgc 



ggaactacta 

aaggccatct 

gggttgatgg 

aggttacctt 

ttattctgta 

ccattgaact 

aacatagagt 

tcccttttcc 

gttttgtatg 

gatattttat 

tttcattttt 

tggttacggt 

ccaccccttt 



1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2495 



<210> 25 

<211> 3244 

<212> DMA ' 

<213> Homo sapiens 

<220> 

<221> SITE' 
<222> (30) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (3242) 

<223> n equals a,t,g, or c 



<220> 

<221> SZTE- ' "^' viC - 
~<222> (3243) r : ' 1 
<223> n "equals a, t; : g/ 



or c 



^<400> 25^' 



gcgccgca tc 
cggccgcggc 
acggcagaga' 
• tftctacca'acf 
tactacctfct" 
-tggctcagtt' 
gctggattgc 1 
ttcccactgt 
ataaatttta* 1 - 
gggcctggaa' 
agggtgccat : 
"atgagatgEgp 
ctcaagccacr 
cctactttgt - 
gcccccacct 
cgtgcggtaTg 
■tgg tgctaga 
cttgcctctg- 
gcagaaagac' 
ctgggaagta 
gatattccct 
atctgttcccT 



gctcgggtgc 
^agttcaggac 
aagtgaacaa 
acttcgaggc 
;gga^g r tgact 
ggtcatcagc 
taccatctcc 
ca^gttcaea 
ccggggaagt 
"gaatccacat 
• gaa tcagrcc t 
~ aaccagccac* 
atcgtcattt 
acaaaggacc 
r ttcagattct 
tagct^tgtcT 
tgtgtgttta; s 
gcccctctga* 
tggccccttc; 
acagtactta 
tgctcttttg 
tgatgtcaca 



agcgcactcn 
aaagaggtgt 
* cttcccacca 
"aga^tVttcct 
gacagctcct 
atcat'ccagg. 
ttctt'cggaa 
.iftga^ggccg' 

'ggggggagtt" 

gtgcagcagg 
cag^acccagt 
gcctaqcagg 
gtgjgttacca 
agagttatat 
gctcttggca 
tgtgtcccct 
gage taaacc 
ccctggccca" 
ccagggttat 
gcactcttgg", 
atccctccag 
ttccccgtgc 



-agcgcacgct gcggcctttc ggcagecgaa. 
.gggca^rgeca ^ ctgggccagc- tggtaaca tc , 
ttgcccaaatp tcaccccgct gaagccatgt* 
c , cc ^? ca ^g -tcagcatgac jcaagcgcctc - 
tcagtc'tcat ^ggcattcttc ^tttaccttca 
: pcstggjscat; vcccaggctgg r:ggcgtc4:gcg ^ 
cgaacajttgg -c^cggcggtjsr.. gtgatgctaa -v 
,J=£^j£lL c " - c Atclc„cq|;c. u agcat.ggtte ! : 
; t ^ c *9[ c ?" aa g c tcaggaggag. .tggaccacag; 
; cagcccagaa cgcagcca tg; ggggcagccc 
i ^ ^.^? c g ccac iCccca a t tac.-s acg t actcca : 
tggcagagct ggggecattg^ggacaggggg. 
agcaggg ttc : cccc 1 1 c c c t ; . t t.t c t cc 1 1 c 
- at ^^^ ata ^ atg'tatatgt .ctgtacccca - 
■^?.4?ctgtg ggctgcacgt vggagctgtcc . * 
: cgtgaaatag..tgtgcagtgg:aggtctcttg 
^agcccc.cacc cccaccctcc acctgcccct 
gggacccctc acggggccag gggaggcata' 
.gagctggaac .tgtttctact ttcagtcttc , 
tggtggg^^ acaggecagg • 

? cc - tcgc . c ^9 ,,cttcagcctc ctcctccctc » 
aatcttccct tgcccatggt -ctgtctatct 



- 120 

■v ; -180 

240 
300 

^360 
*■ >¥420 

- ^^540 
y-r G H500 
: '-660 
' ^-720 
■ '780 
• 840 
^900 
* '960 
: 1020 

1080 
1140 
-1200 
"-1260 
1320 



( 
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cttccctatg 
ctgagactga 
gagctgggcc 
ggtacctgac 
atctgcaggg 
cccccttgag 
gcttgattct 
ctgaggagct 
catgtcagta 
taggtatccc 
taggacaggg 
ccagtgagag 
tgggcacttg 
tagcctgaat 
tgttttgttt 
ttgtcctcac 
gctgttctgt 
cctgaagggg 
ccaccagaag 
cctggcttca 
t'ggaaattct . 
tcteccattt 
gtctaggccc 
ccttctctcfc 
cctgttggat 
tatggccatgr 
tcaggccctg. 
atgagaagtg 
tgaaggaggg 
ccgctgctgc, 
gccaatgtgt". 
tgaaaaaaaa 
annc 



tggcttttct ttgtcttccc 
gcccagatcc ccaaatctaa 
ttacccctga tgtaggaggg 
ccccagggga tgaaaatgca 
gcaggctcat cttttctctc 
cccctctgcc tatgtccctc 
gctaccctga ccccaccatg 
gggacatgct gggcagttgt 
atgattggtc cctggggaag 
tcggtgaccg ttggattcct 
ctcagagggc taggcacgga 
gggagcatgc cttcccccac 
aactcagggc ccaagcagaa 
gggatttcag gttaggcagg 
tccaaatcaa ggtaacttgc 
ccagtcggaa ctccctacca 
tccaagcagt gtgagaacat 
agtgggttct cgcccaaaga 
c t t gcc tgag c eg 1 t tgga c 
gcttggaacc ca'acacctag 
cttcctgatg gtcctttagg 
tctctcttgg gagcaatggt 
ttcttccctt tcccttcctc 
ctggtagctc caggaggect 
gttacctcca atcagtttcc 
c tc tggc tc t acccttggga 
ggatgetgea tctccaggca 
ggggcagggc acacattcat 
cccaggt cag t tctggggtc 
tccctgtttc tggagctgga 
ctgtctttgg;; taactgagtg 
aaaaaaaaaa aaaaaaaaaa 



caaggctgag 
tctgatttac 
gcacacagct 
aggatgagtc 
ccccgccttc 
tgcctcctcc 
tgccaggtgg 
cagatgtaaa 
gtctggctgg 
ggaagcagta 
gggaaggtca 
cctggcttgc 
gcacaggccc 
gtgggagggg 
tcccttctgc 
ctttcaggag 
ggctggtaga 
gcatctgccc 
aaaaatccaa 
gcttacaggc 
' tt tgggcaca 
cacagtccct 
tcccctaccc 
gtgatccagc 
tgtcctacct 
agcctgatcc 
actatgeact 
ctttgtagga 
ccagt grace t 
tgttccccag 
aaccataata • 
aaaaaaaaaa 



tgtcccagtt 
agttcaagga 
gggggtgcag 
tgetngggee 
tcctccttct 
ccatgccccc 
catctgcctt 
ggcacagctg 
ctccagcaca 
gctgttctgt 
gaggagaagg 
tcttggtcac 
agtcctggct 
agrgctctctg 
ctacaggcct 
agtggtttta 
ggctctagct' 
atttcccacc 
accccacttg 
catcctgagc 
aaatataatt 



ggcacctgaa 
cagaactttg 
tccfctgccta 
gectctttgg 
cggtgtgtgg 
ttcccgggga 
aggtctggee 
getttgecat 
ctggcagttg 
aaggggaaca 
aaaaaaaaaa 



ttatctgetc 
agctgatggg 
agcccacctg 
tgagagtttg 
ctccccagag 
agttgctgtg 
actgccttcc 
gagcagaggg 
gtgaggcatt 
ttggatctgg- 
caggcagggc 

agggeggtte 

gcaagcacaa; 
gctttagttt 
^ggtcct'ggtr 
ggcccgtggg 
gtgtgcgggg 
ttccctectc 
gctactctgg 
caggggcctc 
gcctctcccc 
aaggtactag 
gctccctttc 
gcatccatga 
cttggaccta 
cccagcttgt 
gagaaccagrt 
tggggtcggg 
tctcctggtg 
age t gcc tga 
tttggcectg 
aaaaaaaaaa 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2040 
2100 
.2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
.3180 
3240 
3244 



<210> 26 
<211> 1362 
<212> DNA 

<213> Homo sapiens 



<400> 26 
ggcacgagaa 
cagagcaaag 
tctacaacta 
tgeaaaagga 
cgtggccagt 
agagtttgga. 
cggagccccg 
tccccatctt 
ttgttgattc 
agggtcaagt 
tagcagctct 
gcgfcttctaa 
ttttttggag. 
etcattgeaa 
ttaatgttat 
gcaaaaatca 
tactaaagaa. 
acattttcta 



tcctccaaca 
gtatttgcag 
aaattcctca 
agaactgttt 
gactgccaac 
. ccatcccact 
cccaagcaag 
ccacaagatt. 
ttcaaagaag 
.tgtgaagttc 
ggttagacaa 
tagaacagag 
acagtgtctc 
cctctgcctt 
ctcgctatta 
-agagtageca 
ttcagaatac 
ggactgtact 



tggagectet 

ttttgctgtc 

aacctaaaat 

ctctggaaaa 

tcacagacag 

tcagcgtgtt 

gaagtagaat 

aagattctag 

gaaccaaggt 

tggaggccag 

gtgatcataa' 

aaatgtctcc 

actctgtcac 

tttaaacatg 

agtggtaatg 

aagaatcaac 

acagtgacca 

tgatgaaaat - 



tgeagcttae 

tatagttcta 

caacagcttt 

gtataaagge. 

aaattactta 

ggcttttccc 

ettttgeaa'g 

gatctgaagg 

ggaatttttg 

aggageccat 

aaaagaaaga 

atgagggttt 

ccaggetgga 

ctattaaatg. 

aatgttccca 

atgaaatata 

atgtgcctca 

gccaacacac 



ccgctaaaat 

tgcacagtaa 

tatgectttg 

aaagtttcac 

gdgctgaagg 

tgacaa tcag 

a aaa aa ctac 

agaacctgca 

gaagtatctt 

tgaagtcatc" 

ggatctatga 

ggtctcattt . 

gtgcagtagt 

tggcaatgaa 

ggatgaggat 

ttaactactt 

atatcttatt 

tagaccactc 



gttccgggcc 

egctatttet 

aagtgaagga 

tagttgtaaa 

aactgeacaa 

tttggagaat 

ggagtaactt 

tttagatttc 

gtcaaccctg 

aggectgaca 

gaatgecatt 

taaacatttt 

gcgttctcag , 

ggattttttt 

gttacccaaa 

cctctgacca 

gttcaacttg 

tttggattca 



60 
120 
180 

: 240 
300 
360 
420 
.480 
540 

, 600 
660' 
720. 

-780 
.:v840 
900 
960 

1020 

1080 
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agagcactgt 
aaacacaaat 
tgcttgtttfc 
ctataactgt 
ttataacatt 



gtatgactga aatttctgga ataactgtaa atggttatgt taacggaata 
gttgaaaaat gtaaaatata tatacataga ttcaaatcct tatatatgta 
gtgtacagga ttttgttttt tctttttaag tacaggttcc tagtgtttta 
cactatgtat gtaactgaca tatataaata gtcatttata aatgaccgta 
taaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 



1140 
1200 
1260 
1320 
1362 



<210> 27 

<211> 13B1 

<212> OKA. 

<213> Homo sapiens 



<400> 27 
ggacgagatt 
ccggaatgca 
cctgtgccct 

aggtggtgtg 
gcaaggtgta 
gtgtcatcgc 
gtaccacctg 
ctttgtcatc 
ccgggacttc 
. ctacttgggc 
ttgcccctcg 
ccctgccatc 
ggaatggggg 
gatgggttcg 
aaattcattt 
tctcaccctt 
cccatcttag 
ttgcaacaag 
. gatgtcactg 
ccggaaaaac 
tttcctccgt 
cgcccccacc. 
ctcacatttt 
a 



tcccttatct 
gatcctggga 
gcccatgtgg 
ggagggcctg 
cgactcactg 
cctccttgtg 
tttttatata 
tcaggggtcc 
tataaccccc 
tgggcggcct 
ggggggtccc 

tctcgggggc 
ctccgctggc 
tacctttcgt 
gaaaactgag 
ggaitgatgga 
aagccagtca 
acagactgtc 
gacagctgcc , 
aaatgatctg 
cctgataaga 
tccaacactg 
tatcaaataa 



ccttcgcagt 
gtcgtcctga 
aaggtgaccg 
tggatgtcct 
ctggcgctgc 
gccctgttcg 
aggattccaa 
tgacgctaat 
tggtggctga 
caggcctttt 
agggccccag 
cctctgagta 
gctagagcca 
ttctgcctcc 
ccaaggtgtt 
gccaaagagg 
agctatggaa 
cccaagagt.t 
ccccatccta 
ttaacaaagg 
cgtccacccc 
cacccttctg 
agcatgtttt 



gcagctcctt 
cactgccggg 
ctttcatcgg 
gcgtggtgca 
cacaggacct 
gcttgctggt 
ggccegcctg 
ccccgtgcgc 
ggcccaaaag 
gttgctgggt 
ccattacatg 
ccctaccaag 
tccagaagtg 
tgctattttt 
gactcagact 
.ggatgctttg 
ctaatgcgga 
cctgctgctg 
ctcaggtctc 
actgc'ccacc 
ccagggccag 
ccctgccccc 
gttagtgcaa 



caacctcgcc 
ctgggtgaat 
caacagcatc 
gagcaccggc 
gcaggctgca 
ctaccttgct 
gtgctcacct 
tggacggcgc 
cgggagctgg 
ggggggttgc 
gcccgctact 
aattacgtct 
gcagtgccca 
cttttgactg 
ctcacttagg 
agattctgga. 
ggctgcttgc 
ctgggggctg 
tggagctcct 
tccggaactt 
gtcccagcca 
cccgtctcac 
aaaaaaaaaa 



atggcctctg 
ggcctggtct 
gtggtggccc 
cagatgcagt 
cgtgccctct 
ggggccaagt 
ctgggattgt 
atgccatcat 
gggcctccct 
tgtgctgcac 
caacatctgc 
gacgtggagg 
acagctttgg 
aggatattta 
ctctgctgtt 
tcttgacatg 
tgtgctggct 
ggcttcccta 
ctcttcaccc 
ctgacctctg 
tgtagacccc 
cccctttaca 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1381 



<210> 28 

<211> 2527 

<212> DNA 

<213> Homo sapiens 



<400> 28 

ggcacgagtc 

tgctgtccca 

agggctcttc 

gaggcccctc 

ctcctcgggt 

catcaggctt 

ccaccgtgtc 

atggttttgc 

gtgatggaat 

gggccgtggg 

tgttctcgtg 

cagaccctca 

cctgtccccg 

tgaccatgag 



acagctgagg 

cctcctccct 

atccccccct 

ggccccacgt 

cccaagatca 

tgaggagggg 

tcgagaggat 

agccbctcat 

gggcttatcc 

gaaggtgtgg 

gccactggca 

gggcagcaag 

gccggagtca . 

gagccccgag 



aagacctcag 
ctccggccac 
cgaaccccac 
catgtgtgcg 
cgtcggcaag 
ccgccctcat 

ggaggggacc 
gggctcgcaa 
ttggagaggc 
acccccagct 
tcatcttcaa 
gtgccctgag 
ctgtgctggg 

ggggaccccg 



acacggagtc 
tgctgttgct 
' cacccccagc 
^tgtgggagcg 
tcctgcctgg 
cccaataccc 
ccaactctgc 
: ccccacaccc 
acctgccacc 
ctatgtcaca 
gttctgctgg 
gcaggaggag 
ggccttcggg 
gtctgggatg 



caggatgtgg 
gcccctccca 
ccgccccccg 
agcacctcca 
. cactgcaccc 
ctgggctatc 
caatcccgga 
caactcagac 
ctgcggtcat 
antaccatct 
gaccgcagcc 
agccagcagc 
gactcaccta 
ccccacccca 



cctgcgctgc 

ccgcctgctc 

tgtgccaggg 

ccaagccgat 

ccagccaccc 

gtgtggggtc 

tttctggact 

tccatgcgag 

tcctgttcgg 

ccatcatcat 

agaagcgacg 

cactgacaga 

cccccaccccr 

agggggctcc 



60 
120 
180 
240 
300 
360 
-420 
480 
540 
600 
660 
720 
780 
840 
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. agccttcagt-tgaaccggtg agggcaggca 
cttaggtctt cagagctggg gtgggggtgc 
ggcc tcccac . agcccc tggg cc tcccaagg 
. ccttccttct -cccagtctct caggatctgt 
, tctgccctat ttggtctttt -tatgccacct 
gattccccct ctttgtcttg aacctcccct 
tgtgcccttt ccctcttccc . ctcaggattc 
gggtgcagcc aagcaggagg ; ccaaggggcc 
cagctgtggg gagctggggc cacaggggct: 
aacactcccc ^agccccacgg gcaatcctat 
. catatctgtg .acttcgggtc cctgtcccca 
, actcacctcc. acct tcacag gccatttgca 
cgctccgqtc agccgaccct catgttctct 
attctgtgct cagctcactc agtggtcagc 
; tttcccggcc . tga^g t tgtg< gt ggtgtgcg 
acccacctcg. , t t tccgcagc .ccetg : cgtgc 
.ffsrsrctccttg ggccctcatc ggtcatggtc 
tctccccatc ctactccaag gatgccggca 
gtagtgaggc cccagacttc acccccagcc 
gttttgggga gtcgcctgct gcactacatg 
ctcctacagt cccttttgtc ttgtctgtcjc 
cttcagagcc ccctgagcca gtcctccctt 
acctaggccg ccagggaccg gagtcagctg 
gtctaccctt cccttcccgg actccctcct 
ctctccttcc ttttgcttcc ctgccctttc 
tggtttttcc accttcctcc ttc.ccttctt 
tgtattatctnctttcttctt :cttgtggtga 
. caaaattttc aaataaagcc .tttgcaagat 
aaaaaaa r , .. » ,.' 

<210> 29 ..... .• -4, -r 

<211> 2081- , , . - 

; <212> DNA r 
<213> Homo sapiens 



atgggatggg 'agggcaaaga gggaaggcaa 
cctctggatg ggtagcgagg aggcaggcgc 
gggctggacc agctcctctc tgggaggcac 
gccctattct ctgrctgccca : taactccaac 
/tgtctaagac aac tccgccc 'tct taacct t 
• tctattctgg cctacccctt" ggttcctgac 
ccctggtgaa tctgtgatgc ccccaatgtg 
ggcacagccc ccatcccact gagggtgggg 
ec tggctcct gccccttgca caccacccgg 
ctgctcgccc tec tgcaggt : gggggectea 
cccttgtgca ctcacatgaa agect tgcac : 
cacgctcctg caccctctcc ccgtccatac 
cgtctcaeat ttgcactctctcct tcccac 
gtttcctgea caccttaccc ctcatgtgcg 
gcgtgctcac ' -tictctccctc lC a^gaacSc£c 

tcgtcccatt ccacaccatt tgtttctctg 
tcaccctgag ggctccccct tgggaatggg 
cactgetaaa atctgttttc tgacagatgg 
agaaagggac tcccatttgc ccttcccttt 
tggctgtctg tgcgtgtgcc attctctgga 
cccagcctcc etttgggect ccctaactcc 
gttcaaggee ategggaget ctgcctccaa 
gtcccctcct ttcctccctc cctccttcca 
cccctcctca ggttcttccc tccttctcac 
ccctggctcc taggctgtga tatatatttt 
•tcatcttgaa ttactgtggg* atgtaagttt" ' 
aaaaaaaaaa ' aaaaaaaaaa ; aaaaaaa aaa' 



900 
960 

1020 

1080 

:; H40 

'.'"*' 1200 
1260 
1320 
1380 
1440 
' 1500 
1560 
1620 
1686 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
;2220 
2260 
.2340 
i 2400 
f 2460 
2520 
2527 



<220> — x: V ' 

<221> SITE 

<222> (•538);';^^,-o <,:\ , , x .} 

<22 3 > n equals .*a . t /g or :-c 



rf .<400> 29 
:gggttctcaa 
; . cagaatctaa^ 
». ttaacaccatv 

.T.ttgtgtgtgg: 

gacttactcc 
tgcagctatt 
tgtttttcta 
atacatttcg 
tgcttgcttt 
caaaataccg 
gcttggtagc 
gatattatgt 
agaatccatt 
ttgggttttt 
tcaactggag 
gtacagccca 
ggtatcttcc 



tg-gaaaaata 
tgeagagtae 
ctcagcctgsf 
aaatgacagc 
aatggatcaa 
tccaatgtgg 
ttgtgttata 
tatggctatt 
ggtttactcc 
tcgattccca 
tctgggatct 
acgatgraga 
tagcacytcy 
tctgtttgta 
agagttccga 
caccctggtg 
tgcagcctac 



•ttggtagaca 
;ttttgctcatt 
rgctctccagt 
aaagecaage 
ggatcactca 
^ergttcccct 
agagaegtaa 
tccattccaa 
ctggtgttat 
gactggcttg 
gccttccttc 
ttgggaaact 
tcagcctggc 
ctcttgggaa 
tttgtccagt 
tacggtggga 
gtgttagggc 



■ t cagcaacaa 
•tggtgccagg 
caggagcact 
aaagagtgat 
tggfcagccaa 
tctatttgtc 
tctaccctta 
ategtatett 
tgetgecatt 
accactggat 
awgtcctctm 
taaccgttac 
tcagtgattc 
tcacttcttt 
ccaaactggg 
agagattcct 
ttatcactcc 



cctcaaaatc 
■age c c acg t g 
ggatgeaagt 
^ggatattgtt 
agaaattgaa 
tgctgtgctg 
tgtttatgaa 
tccaataaca 
ctacaactgt 
getttgeega 
cmcacttgtg 
ccagscaata 
atatgtggct 
gccatctgtt 
ttatttgacc 
cagcccttca 
ttgcactgtg. 



aatcaatatc 
gtaaaagcat 
cgg.caggtgt 
s cgt^atcttgr-: 
aagtaccceic 
tgtgtcttct 
aagaaagata 
gcacttacac 
accgaggnca ; 
aagcagcttg 
attcctattfc 
ctcaagaagg 
ttgggaatac 
ageaatgeag 
ctgatcttgt, t 
aatctcagat 
ctggtgatca 



160 
120 
, 480 
.1^40 

Joo 

360 
420 
. . .480 
540 
600 
660 
720 
.780 
840 

• Xoo 

i960 
1020 
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agtttgtcct 

aaggaactca 

aatttagctg 

taggaaagtt 

actgacatac. 

cctgactctt 

cactaaagag 

agaagtattg 

acaatgg tga 

atgtaaaaag 

ccatgatgaa" 

tgagaggaac 

ttggatacat 

aggaaagact 

agcaaagaag 

cagcaagcta 

tataatatgc 

ttaatttcta 



aatcatgcca 
aaacactaga 
gatttctgaa 
tttttcttac 
tggaagagaa 
attttcccag 
tttccttgtt 
cagcttcctt 
ccactgataa 
ggaatgaggt 
ttciagtgaa 
tatttttata 
acgtatctat 
gaataaaaat 
ggttgataaa 
aataaatatt 
tttgtaaatt 
gtgtaaaaaa 



tgtgtagaca 
aaaagcattg 
ctatggtttt 
accgtgactg 
caccatttta 
aggccatgga 
atgggcaaca 
ctctggctca 
aggctttatt 
ttttgttgtt 
atgacccctt 
acacaagaaa 
agagctggca 
ggagggatat 
agttcttgat- 
gtaaaattgc 
ttatattcca 
aaaaaaaaaa 



acacccttac 
aatggaaaat 
gaatgtttaa 
agggaaacat 
tctcaggtta 
gcfcgagattg 
tgcatgacct 
agggctgagt 
aggtatatct 
ttttggaagt 
gacxttgctt 
aatttacaat 
tgtaattctt 
ccccttggat 
caaaaagttc 
actatattag 
aatatcgctc 
agggcggccg 



aaggatccgc 
caatatttaa 
agaagaatga 
tgcttgtctt 
gtgaagaatc 
agactagcct 
aatgtcttgc 
taagtgaaag 
gaggaagtgg 
aaaggcaaac 
ttcttaatac 
tgatfcaaaag 
cctctataaa 
ttcacttgca 
aaagaaacca; 
gttaagtatt 
aatatttttc 
c \ 



agggctggga 

aacaaagttc 

tgggtacagt 

tgagaaattg 

agtgcaggtc 

tgtggtttca 

aaaatccaat 

gaaaaacagc 

gtcacatgaa 

ataaatatta 

agatatttac 

tatccatgtc 

gaataggtat 

ttgtgcaata 

gaatt ttaga 

atttaggtat ; 

atctattaaa 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
: 1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2081 



:1 



<210> 30 
<211> 1262 
<212> DNA 
<213> Homo 

-*4oo> 3b ; 

gaaaaaaaca 
aaatgaacat 

; taaagaaaaa 
gcatctgttt 
tgtatacttt 
gcagtcaaat 
tcttagtttg 
ggaatttatt 
gagccctctt 
agggggcaag 
agttctcttc 
tctcatgatc 
atagcacata 
gggaagctat 
ttacttctaa 
aatatacgta 
gcgtggtgct 

. gtcaggagat 
aaaaattagc 

] caggagaatg" 
acttctgcct " 



s apf ens . 



aacaaaacaa 

a tat tag tat; 

attaccttct 

gtatttgttg 

tcagagttaa 

ccattaaaag 

atttctgttc 

tctttgttat 

gctggtgggg 

tgagctagtg 

ctgtaataat 

cacgttgagg 

gtaacaaagc 

gtggctatta 

ctctggtacc 

cgaaatattt 

gacgectgta 

cgagaccatc , 

cgggcatggt 

gcgtgaaccc 7 

gggcgacaga 



aaacatacta 
■gcaattgtag 
tttacaatct 
aacaaatatt 
actatgcaat 
ttcttccatg 
cttataacaa 
ggaggctggg 
actctgcagt 
tgttcgccca 
ccattaatcc 
attaagtttc 
tactttttct 
ttataaaact 
acagcagttg 
aaagcaccag 
atcccaacag 
ctggctaaca 
ggtgrggcgcc 
aggaggcgga 
gcaagactct 



: '2 "•""•* 
catggtgttc 
taatgtttca 
aacacactac 
tcttaacatt 
ctgttcttca 
ggaaattagg 
tacctgaaac 
aagtctaagg 
gtcctggggc 
ggtctgtctt 
actaatccat 
aacatgagtt 
tacaggaatt 
gagttctaac 
cctttttttc 
ccaccccaac 
; ttt:gggaggc 
. cagtgaaacc 
tgtagtccca 
gcttgcagtg 
gtctcacaaa 



tttacttgtc 
ctttgttatt 
ttttttaaca 
gtatatacca 
gtaaatgaag 
agagtttcaa 
tgggtaatta 
tcaaagggtg 
agcgcaggca. 
cctcatctta 
tgagggactg 
ttggagggga 
tcagtaatca 
agggcaaatc 
accactaaca 
aaagagctgc 
tgaggcaggt 
ccatctctac* 
gctactcaga 
agccaagatc 
aaaaaaaaaa. 



tgtggttttt 
ctctacctct 
ggtgttttaa 
ggaacctaat 
ctttgaccgt 
actcacagtg 
ataaagaaaa 
gcatctgtga 
ctacatggta 
tgaagccacc 
atggcagagc 
catttaaacc 
gagatttggg 
cagagttgaa 
aactttctta 
ttatggctgg 
ggatcacctg 
taaaaataca 
gaggctgagg 
gtgtcactgc 
aagggcggcc 



60 

120 
'180 

240 

300 
' 360 

420 
: 480 
"540 

600 
■ ^660 
' 720 

780 
' 840 

900 
: 960 
1020 
1080 
1140 
~1200 
1260. 
1262 



J9 



<210> 31 
<211> 1804 
.<212> DNA 
<213> Homo sapiens 



<220> 

<221> SITE 1 
<222> (1593) 
<223> n equals a, 



t.g. or. c 
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<220> .;_ 
<221> SITE . 
<222> (1701) - 
<223> n : equals 



a,t,g, or c 



<220>; v 

<221> SITE 

<222> (1792) 

<223>n equals a,t,g, 



or c 



<400> 31 ?? 
gatcctatta 
caaaatcaac 
■ ctcctgcggg 
cttctggatg 
gcccatatcc 
gaactcatct 
accttcgccg 
gcagccaacc 
tcagagatgg 
ccaccccctg 
ctcaactctg 
taggatcctg 
caagtatccc 
yctgccacat 
agtttcctcc 
agcggacagt 
ggctcacttc 
agaccccttc 
actttactct 
gttgggaagg 
gcaaggagag 
egaaggggac 
aaaatgaaac 
cactttttag 
tccaagccca 
ggccccttcc 
tgaggactgt 
atggaacctg 
cacataggaa 

:i ccagcaaggc,; 

;rccag T-s. : ;.^r«: 



cagctgccta 
aggccagagc 
-tcatcgccgc 
tcttcgggcc 
taacggfctct 
tggcccagca 
ttagcttcta 
tcctgcgcca 
aagagaacga 
cttacacacc 
cagctcctct 
accatcttct 
tgctctcaga 
cctgccccct 
agcatgggcg 
Cccaaaaaca 
acagggatca 
cttctcggag 
ttggacttct 
cagagcagtt 
caggagccag 
tacatctccc 
caggcaacag 
acatgtatcc 
tggtagtccc 
ctctcagtga 
ggcctggctg 
gcctcagttt 
tacaaccagt:; 
gggstktgtt 



cttccctgac 
acagctgraa 
^cttctgtttc 
gaagcatcct 
gcagtgtgcc 
gcagcagcat 
cctggtggca 
ctaccccaca 
gccctacccg 
ctaatgccag 
cgcacccaga 
ccaaaccttc 
accggaggtc 
tcacattcac 
atatctttgg 
agtgtcaaag 
gtgtttgctc 
tgacccgccc 
cctcacgtgt 
gcaaccctct 
cgtgagactg 
agcccttcac 
caacaatatt 
cattcctttt 
tccccgagtc 
cggtgactcc 
gcgggccagc 
aggaacaggg 
nggggccaca' 
cttyaaacca 1 



gactagaggg 
gatttctgca 
ctgggcatcc 
gctctgaaga 
accgtcattg 
aagaagtacc 
ggagccggtg 
gaggaagagg 
gcggaatatg 
ccctgggctc 
ggagcccctt 
cccaggagag 
cactggtttt 
gagtcatcac 
gaccgagact 
ggcccaaggg 
cacagctgta 
ccaggccacc 
gccctggttt 
ctgcccttgc 
aggccccctg 
cttttaaata 
ctgtttttaa 
ggctctgcaa 
tctcccagta 
ctggggcctt 
gtnggtgctc 
gccacaacag 
-tcatgtgagg 
:fctgytgccta 



caccgccaag 
tgaatcccca 
tgtgtagtct 
tcactcgtcg 
gcttttctta 
atggatccca 
gagcctcaat 
agcaggcgct 
aggtcatcaa 
tcttcctcgg 
tccccagcag 
actctgcctt 
ctataatgta 
cagccaggga 
ttccttggag 
aaaggggact' 
gcfcctgggct 
tgctccgggg 
tatggggaga 
ttcatgtggc 
gtgcctatca-' 
tgagtggttt 
aatagggaca 
tatctggggc 
gaatgcagcc 
ctcgtggaac 
ctcaggactg 
ggcaggaacc 
catyagaccc : 
rattyegatt:- 



-<210> 32,., 

<211> 1461 

,<212> DMA ~ 

<213> Homo 

<400> i'2\y 
•aattcggcac; 
rtgatgatgaa; 
dtcatcttctt 
tctggagatt 
actccatcta- 
ggatctatcg 
.taatcatcac 
tccatgagca 



• * p ■ij;-/;*-?.. :* * - * ? - 7".- vr? :>-.«. * — .".» 
sapxervs •> . , - * 



cagtgtttac • 
gacagtgctg 
s ctccgctttc '•>! 
ctatgccttc 
ttgggcttct " : 
ggtctatgtc 
cctggccacg 
ggagctgctc 
ccagt tccag 
cagccccccc 
gcctcactgg 
tagggtcatc 
ctccttccct 
aggtcatcaa 
age t get gag 
: g tgcce tgga ' - 
gacgcccccc 
agttctgtgc/ - 
gggaategfit '•]{ 
tggagdccag" r 
aggaccaga'g < * 
taaaaggaaa 
agactgttgt ■ 
tgtagc&fct 
tcccfctecct * 
ccagaggggc 
cagcactgag 
caccaccct'c <1 
a^GaWtktyag' 

^nggggat^t 

? /• c- *j -jjj.v T,1r.>:^rV| 

•• ••• '--k'-.V -".'-J 



60 

120 

^' 180 
' 240 
~ f:r 300 
3 60 
420 
480 
540 
" 600 
'*■ 660 
720 
780 
7> 840 
^ 900 
- '- > 960 
1020 
: -M080 
'^1140 

; :> 1260 
1320 
^ : 1380 

;! ^1500 
-1560 
4 1620 
1680 . 
a-' 1740 

-^1800 • 
;Wi804 



gagccaaatg 
: t.ct-ccagcct 
■gctctttttc; 
gaagccttca 
cagctggatc. 
i gaacctcatt^ 
ctatctttac 
gatcattaat 



lattatccttt 
-ccgagcaaag 
ccatctttca: 
:gctgactgtg. 
gacaccctaa 
rggaagtgtgc 
: tggcagatca 
gagggcaaag 



y.tiiatcatgtt 
icctggcgggc 
iccggggtctt: 
^gcecttttcg 
gtacacggcc 
acttcttttt 
cagagggaag •; 
ataaaatgtt; 



ctactccaaa 
ctcacagatg 
gtgcaccctg 
aggtctgcct 
: Csrgctacctg 
■catcctcacc 
;g*agattatg 
cctgatagaa" 



aatatcagcc ' ^ 
^"at^acttitct:^;- 
gccatcacca 5 
: ctct tcattc "■■ ' 
J cgggctgcft ' 
• ctcatStgtgc = 
ataaggctgc of 
aaattgatca 



60 

^'•;^L26 

180 

: 24 0 
c 300 

r< - 360 
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agctgcagga 
tggagcaaca 
gaagatcagt 
atcaaataag 
gaactgccca 
tatcaaagta 
gacaaaatac 
acctaggaag 
gattggttct 
gttgctaaga 
cctctgaatt 
ccaaaggtgg 
agtctttgga „ 
aaagtcctac . 
gacgcgatta 
atcagcgctg . 
aaactcgagg 



tatggagaag 

aggctttttg 

tcaagaaggc 

gggaggagac 

gaagaaaatc 

aaattgggca 

ttggggtttt 

agataactag 

tagaaatctc 

aaagtggtcc 

gtagaacctg 

aatacaacca 

gtcggggatg 

gtcaagctag . 

ttgctaattg 

geaattttfcg 

gggggccccg • 



aaagcaaacc 
catttggggg 
aatccaaggg 
gaaaatggaa 
caaggcttta 
ttccatgcta 
ccaataaaga 
ggaataatgt 
tcctgccaga 
atcctgaata 
catttatttg 
gaggtctcat 
gaggaggttc 
ctttgcagtg 
gaaattttcc 
acagtctcta 
g •; 



ccagcccact 
aacatgatgg 
cctgatgact 
tgatttcttc 
gccaggagcg 
tttttaatac 
ttgttgtaat 
acattatcct 
cttcccagac 
aacatgtaat 
tgactttgaa 
ctctgaactt 
tgcccctgtg 
gcagtaccgt 
caatacccca 
cggagactga, 



tgttctggaa 
cagtcttgac 
cttttggtaa 
catgccacct 
gaaactgact 
ctggattgct 
attgaaatga 
caagaagtgt 
ctggcaaagg 
actccagcag 
ctaaagacat 
tcttgcgtac 
aggtgttata 
agccaatgag 
ccgtgatgac 
ataagaaaaa 



aggagagagg 
ttgcgatcta 
ccagacacca 
gtgcctttag 
accatgtaat 
gatttttcaa 
gcctacaaaa 
gtgcaggaat 
tttagaaact 
ggatatgaag 
cccccatgtc 
tgattacatg 
catgaccatc 
atttatccga 
ttgaaatata 
aaaaaaaaaa 



540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1461 



<210> 33 : 
<211> 1114 
<212> DNA ; . 
<213> Homo, sapiens 



<22 0> , 
<221> SITE 
<222> (1073) . 
<223>.n >; equals a, t,.jg. 



or c 



; £ <220> or :.*vOJ 
rJ <a21>jSTO a 4/; - 
4i <222>, v (1102); -l". i 

I i<2 2 3 > , n -equals f5 a , t , g > - or: c 

.JL r itr/ris ft: :> J * ■ - . - r V-" ;. - 

<220> j: j jr . :LiM ~ 

-/,<221> SITE :., ■' 

;y<222> (Hoi) /. _ ... . 

s ,<22 3> n equals a , t , g, or :c 



j ^400> -33 : ~ 0 
* : ttattaaatg 
, tggcctcaaa 
: , £ gggmcctta 
gccattttaa 
ccacatgtta 
tacttaacac 
tatacatgtg 
ggactaaggg 
taagcacagt 
cacatatgtg 
aagaaatgtt 
, tagagacata 
,ggcatglctaa. 
gatgttcaaa 
.aatatcaata 
; ggtgaagtac> 
ccagagtaca 
cgtgttactg' 
^ tcaaaaagag 



-aata.tagcat 
■attaaagtaa 
tttgctaatt 
tataattgcc 
tttaaatacg 
ttatgttaaa 
ggtatgtggt 
caaaatgaaa 
cttgtgcaac 
tatgaatatg 
taaaaggcta 
.actcacaata 
rcttttcatta. 
.catacacaaa 
.ctttaccgkt 
ttaattgtaa 
gtggtacgat 
cattccagcc 
caacagagca 



ttcttagcaa 
• aaag.tatcct 
aaaatgcaca 
tccctagaaa 
tacatgttta 
tatattcaat 
atgtgtgcat 
ctgtacggcc 
tgcacaggtt 
tattttatat 
catacaagct 
. tgcagtcccc- 
tggaatattg * 
.aatagaataa: 
:Cttaawacat 
tttttttttt 
-cacttgagcc 
tgggtgacag 
tnccngttag 



cttcttttga; 
-cttactcagvr 
cacacacaca 
catacctttt 
acataaatac 
gtatatacat 
gtgtgtgtat 
ctcgttcaaa 
gcatgtccat 
aatacatata 
tttccaggtc 
actgagtgtt . 
aataatttca 
tgaaactcta 
ctaacccctt 
aagagacagg 
taggaggtca 
agtgagatca . 
aagg 



tttgtgagta 
ggaggacagg 
cacacacaga 
agggaatttt 
atacataaaa 
atgtacacaa 
ggccagctac 
aattaggtgt 
gaagccatcc 
tatgcatgta 
tctactatct 
caccataatt 
a tat tat tea 
cccatcaccc 
actttttgtt 
atctcactck 
aggcegcagt 
tatctaaata 



^tatattttct' 
ggcaagagee 
aattttgaga 
tatcactaaa 
ttcacatgea 
tatatgeata 
ataatttgtg 

ggggtgcttc 

tgtgtgtgtg 
tgtatctgag , 
gktaactaac 
-tgagattctt : 
•tacafcttctt ■ 
agetgeaaca 
tgtttctttt 
-gtcacccagg 
gagcegtgat 
agnataataa 1 1 



60 
1 y: 120 
'180 
240 
300 
"360 
420 
: 480 
^540 
600 
- 660 
^720 
a ^780 
• ^40 
900 
^960 
; 1020 
-1080 
lil4 
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<210> 34 

<211> 2235 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (867) 

<223> n equals a.t,g, or c 

. <400> 34"- r i • 
gagcggaccg ggcgctcgca ggccggggct gtatggggct cccgcgcggg tcgtccttct 
ggctgctgct cctgctcacg igctgccegct^cggggctcct - ctctgdcc^ 'tacttctdad 
cggtgcagcg gtacccgggg ccagcggccg gagccaggta ggggccgccg agcgcagagc 
agggagggcg eaggggcgac cagggcgcgg ggagggtccc cagcccVggg ctccccggco 
gcccgcagcc ctcagcccaa cctccgcgtgrgacccctccg gggoagdcit cagcgaggac 
tcggccgcgg ccctttgtcg ccagaaccce cCcccagc'ct tgacctygdg mtgcccgoac 
cccgmggcct ttrcccgggt ccaaggaaga mctcgcccct gtkcaccggm gainccgcccc 
ggtgcccctt; gttggtgaag tcctccacgg cctgataagc acactttcta ttgtcgaaat 
ctggctgggt ccccgaagca gataaaaact tccttttttg tcgggaaccc tccctcdbf* 
acgtcagatt- ctgctttttg ggcaggggcc : caagtctccg gtttccaact tcgcggola* 
• SC = gc?95Cca Stcgcctttc cbgcccgctg cggtctbcgt ccgccccfcg 

cccgctccct tctccccggc ttccgctcgc- cgtgtctgga takgcccagt gcgggcicga 
, , tccgcgaaga-ggcgggcgcc-* 

cccccccgcg ccgcgtcc tg cgcfcccac tc eetcfctcbtc •' cctaggbact ttcctgaocd 
tcccacgagg agaacctggg agccggnccc tagcaggcgg v^gteccggt gactgaagai 
gccgcaaaac gatttcgctt agcttaagaa- aggcggaiSca igccg^tgega' VgtctggStt 
; tgggaggagg gaagggcccg gcagcctcag ggagaggdct V^ ' 
: cctggagcttJtcccatctgcfgcacccccta ccaa 

caatgtgaaa -cagcttgcca gtgatcagga gcccagcact cttagaataa 'aggg^gcttg ' 
- ccccgcaogg tgaettaaeg cctgtagtcc aagfeactctg' ggaggcggag ^ggaadat 
agcctgaggc caggwwttcg aggctgtgag ctgtgattgc aftacVgcac Cc?f§cl?gg 
. ttgacagagc ^agaccctgt ctcaaaagaa aa_ggaacc6c tgccaccett atgtaaacrab 
gtttaaaaca ,caaagtatet caatgcaaag aaafcaataca tgtttgatat aigcctqqac 
aacatggcga aacctcgtct ctaccaaaaa tadaaaactt acccggggat ggtggtgcat 
gtctgtgcct.-ccatctaebt attccgggag ctgaccaaga ; agatcccttg' f gtctggg£ 

Ittttlttlt " 3aaaa ^^'aaaaaaaaaa ^Itcg^tg^t^iatgi mtdgc^ 
gtctgattat tacacattac atacacgtat egaaatatca caetgtggcc gggcgcggtg 
gctcaegcct .gcagtctcag cattttggga ggccgargca ggcggatcac garg?cagga 
gatccagacc accccggcta acacggtgaa accccgttct actaaaaaat mcaaaaaatt 
agctgggcgt ggtggcgggc acctgtagtc ccagccacCc gggaggctga ggcaggagaa 
tggcgtgaac ctgggaggtg gagcccgcag Cgagccaaga tcgcgccact gcactccagcV. 
?S£lt C ? 9 agcga9raccc catcccaaaa aaaaaaaaaa agaaatatca feactgtadlg 
tatacacatg tgcaagtatg tgacaattaa aaataatttt acaaaaagga agagacctga 
cctagcaactcagccccact ctgcatgcga cgtcctgccc caccaacacc aaggccctft 

laaaIa^c^ll^ t9CC > ^^^^^^^i^^i^ ^ 
aaaaagggcg gccgc . . 



. .. 60 
120 
.180 
,. 240 
300 
: 3 60 
.. ;420 
.. ,480 
. 540 
'600 
,660 
— 1 720 
780 
■ 1:040 

; >oo 

960 

,v n ip20 

^1080 
"^1140 
.^1200 

:l : ;:l26o 

;;i32o 

,1380 
,^1440 

. : isoo 

1560 
, 1620 
1680 
1740 
, 1800 
I860 
1920 
1980 
2040 
. 2100 
5160 
.2220" 
2235 



<210> 35 •: ~r * - . 
<211> 1853 
<212> DNA : - : V' 
<213> Homo -sapiens 



<220> 
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<221> SITE 
<222> (1840) 

<223> n equals a,t,g, or c 
<220> 

<221> SITE 
<222> (1851) 

<223> n equals a,t,g, or c 
<400> 35 

ctgcaggaat tcggcacgag cacctataaa gaatctcaac ccacttccca ctcaaaagca 60 

ctgtgtattt ctcatggcct gcccgggagc ccccatctcc agcccgctgt gctggctact 120 

tctggcactt atagcccttg agatagtacc gccagcagct ccctgtgaag tgctaacacc 180 

cctccaaagc agcaccaacc caattgtgaa caagctagga gtaaaagacg taaatgaatt 240 

ggtcacccca atgcagggga tacagacttg ttttaatata aaaaagaagt ggccttaacc . 3 00 

gtgcagggct tgcaggcctt tgtaggcatg ggagcatgct gtgatccctg gttctgtgct . 360 

aaacactcaa aaggfgctctc tgactcaagt™ ggaggtgata aaccttttca atagtaacag 420 

gagagagtgt gatatcaaag tgccmgaasy cctcacggac caacatccag cacagacatt 480 

caaactgctg aaagawccaa wcagaactca actgaaaaaa acagaccttt taagaaaagc 540 

aatagatctt aatttggegg caagatccct ggtttacctt ttgaagtcaa aatgttcaat 600 

acatcacccg agcttgactt ttgagcactt ggcaagattg ttttttgcca cttgacacaa 660 

gtatgatgtc . cagctatgca aaatgactgt "ttgatctgcc ttttcagtgt . atttgtgtgg 720 

cgatgtctgt aaaatgccag aagcctctta tgttattgct gctgctgcta ccagccagca 780 

actgcagagg- ccatgctgag' gtgcctcctt g'ccaccagcc gttgggaaat gcctaccatg 840 

ctgccccgga tgcacaagct , caaaacgctg cagaagttac acaactgctc. ccataatctg 900 

gactctccaa aaccgtgatg ccacgaagga aggtcaagtt ttaaaatgtt aaagactgct . -960 

tgcctctgtt cctgalgacta, aacagtatac ■'. atactaacta cattgacaaa gaaa^cctat 1020 

ctgataatgt -agcccgctga cgaattttga agcctcggtt , accccaacca a ta tgtagct . ,108 0 
J;tttaatttg<^atcaaAactt tgtttctaca .facttcaaga . ; .1140 
atgttcattt ttacaaataa .gttgaacaag . acagcctaag ttagatgcac cgaagtacta s _■ _ .1200 
gaaatatcgc tagcctctgt Jtctc^ ccatgtataa \. ; 1260 

] aggagttgig aaiacttaat :132 0 
* ; ;cctttgaaag : ;tttccagttg; cccaccaatt tct;cctttct. . tl380 
cc t ta t gg tg c t'aaaacctc. 'aaagctgagg , agggc t gcag H gaccc 1 1 age, aga t tcagtg .1440 

' fc g t caccc t 1 ' <j tec tgtcjt t je aegpea agg , ct tec t aaat . gaaagac a t c ,gg t tacc t gc \1 5 0 0 

• ttatgggaag '".actcjbtcatg Jctgatcggat ,'cttgcattga aataaccatg .tggaagaaca « 1560 

atgaa tcgat "^aa^gatgac atgtacaacc VaCa tttaaag agcaa tagtg tccgtgtg tc 1620 

atgaaaaact tatttgtaaa cgtttatatg gtatgatttt gattttatgt atgttcataa 1680 

atcctgcact gtatgatata tgtgagttaa aacattggtg.catgaattta tttteaaagt 174 0 

ataaaacaca tcacttaaac attttatgtg tcaaataaaa tttgattatg ■*. taaaaaaaaa 1800 




1853 



^210> 36 
<211> 1465 i 

";<212> DNA "^"C^ 

! <213> Homo sapiens 



ccacgcgtcc gaagaaagaa gcggggcgaa taagcaeggt. tgagctacag aaaatggtgg 
ctcgagtctt ttattatctt tgtgtcattg cactgeagta tgtggcgcct ctggtaatgc 
tgcttcacac aactctgett ttgaaaacac taggcaatca ttcctggggt atttatccag 
aatctatctc taccttacca gtggataata gtctactgtc caattctgtt tactctgaat 
taccatcagc tgaagggaaa atgaaggtaa ctgttacaca aataacagtg gcactgagca 
gcttaaaaaa tatttttact cctcttcttt ttcgaggact tctgtctttt ctgacctggt 
ggattgctgc ttgcctcttt tctacaagcc tttttgggct tttctatcac cagtatctga 
ctgtggcatg aatctcagtt aacaaaaaag cataatccaa atcacccttt aaattaaaat 
atctgtgccc ttaaagggct gatgaaaacc agaagaaagc aaatacaatg ggaaaaaaaa 
aacatatcag aatgtcttgt attaaatgtt tcctctgtat tctcagggtg aattaatgta 



<400> 3 6 



: 60 
120 

. 180 
240 
300 

- 360 
420 
480 
540 
600 
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gtaatattta 
ctctttgtat 
gtttacagaa 
tttaatggtt 
ctgagccatg 
ttactcttga 
aagaaagctg 
actgctgctt 
tcttttaaaa 
atattttgtt 
atactgatca 
atatatatta 
ccttataata 
gtatctagaa 
aaaaaaaaaa 



aaattacaaa 
ttactggtat 
acctccagca 
ttatggtact 
ctttagggga 
aacagtaaaa 
catagttatt 
gagaatagca 
tgattggcca 
ttattctgtg 
gactttaaag 
tatattaaat 
ttttaagttg 
attttatttc 
aaaaaaaaaa 



atagattgtt aactgfctaca ctgtggcatt ggaattttaa 
gagagggcta tctacaaggg taatatttct gattaccctg 
gtccccgaaa catctcacat gactctagtt attgattgct 
gttgatagtc atagtggctg cctatagaac aatcttcaaa 
gggaaagggg ctaaagtctc ttctgttggt aatttattag 
tccaacagaa aggaagagat agctactgta, tattacagca 
ttaaatttaa tggagatgaa tatggttaaa atatataact 
agagtattgt tttaaaacat attccaccca acttgagagt 
tatgaacact .tgcaatcttg ccattaggtt tggacctgcc 
atcctaacta .gttcctttta . ataggctaaa . atatttatca 
aaattacttt gtaaacctgc cgactacctg Xatgtattgt. 
a tataatata . t tgagat ta t aaaaga t gaa aatat tgaa t 
cagaatgtat gttaaaaagt gacttgaatg agatgtattt 
tttttggaat .gagattaaaa tacattttga aagttcaaaa 
aaaaa";' 'i ' 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1465 



<210> '37 

<211> 985 

<212> DMA 

<213> Homo sapiens 



; <400> 37; 
ggcacgagcg 

,) ggggcgcgct 

* agcccggatg 
acgccgtgct 

L ccggca^gca'' 
; **actcgtabgc 

;ccctcactfct 

■ ttctctttgt 
tcggctgcat 
ttcagctaaa 
ccttcctttc 
agggactaag 
ccttcctcgt 
tctttgacac 
tcacaccagc 
cagactttgg^ 
ctccttaaaa 



gcgccacgag gcggccggac 
cttcttcccg gggc tct teg 
gagccgcacc gac tgcg tga 
ggccaccggc t cgggga teg. 
c tggcttgee jogggaata tg 
catgftacctc ;tgtgaatggt 
tcgaaact:t:c' "ctaagtcgaa 
ccttgtgcca gtegcacaga 
cttcacggca gaactgagca 
gcagcagcac acccttcfcgt 
ctgccggatc cttctcttcc 
cctgctccaa gtacccttca 
agctcctcag atctactggt 
tccccaagcc aaaaaggatg 
tgcctcctcc actcagcatt 
g t a 1 1 ga taa gec^a tgga £ ■ 
aaaaaaaaaa aaaaa ** " ' .; "L ^ 



•:;'*<210> 3 19 : 

<211> 719 
-<212> DNA ' 
<213> Homo sapiens 

v '*400> 38 ' r;< 
ggcacgagcc tttdttggcc 
tttttgagtt t tag tea tga 
tgccttcctc- fctt^tacccc 
'gaagtgctgt; c ^ tgetggg^a, 

/;fccagccccgt^a'gM^ 
agtgctatat ^ 'ggacacaggrc 

• acgtgtcdca /tgtt^ttctg' 
graatgeagtc ^taccctgggt , 

- ;cccagcaggg ^cctgtgcagc . 
gggc ctcctg tccccg tgjc c H 
. t tga tgaa gg gc tct tgee c 



ccgcagcccc gatgetgetg acgctggccg 60 
. cgc tctgpac-^t^cgctg; -cgccgctccQ ■ ,x .... ; „ 120 

- Mtetcagcap ^caggc tggtt, Itcc t egg tgc : 180 
tA^F^-^k?, ctcctgcgac, v gacgtgatca : : 240 
^g.tgg£tfcc4- : g« 300. 

gccgaaccag agaccagaac , cgtgcgccct ■., -r s 350 
accgectcat gatcadaca t" catgeggi^ c 420 

ggctccgggg agaccttggg gacttctttg 4 80 

ctccgtttgt gtcgctgggc agggttctga 540 
acaaggtgaa tggaatcctc acgctggcca 600 
ccttcatgta ctggtcctat ggccgcpagc ^:^>660 
gcatcccatt ctactgcaac gtggccaatg ::i.i -720 
tccgtctgct gtgcaggaag ri geagtccggc rr^ ,780 
getaaatget cctgggagtc aggcgcagcc 840 
ccatggacca aattgtgccc tgggtagect .-. -900 
f tgagtttttL/ctaaagaa^ ,960 

- • 7 •: •> .• ••:■''.-.:;:.•: i - 5 u<vj::^v:> ; -vb ." : : ^985 



.ttcatcttct: 
cctgtttccc 
;jiggcpetggc. 
gactgatgtg 
agat|rgaqgc 

ctcagctgca 
agggggcegg 
gatgtggttc. 
tgggaagccgl 
agg^cctg^rg; 
gtcaaggaca 



.cttcttacac 
tacgegcttg 
ccagtgtgtg 
Itgca^agtgt 
^agactggac; 
-pggggagece 
gccattctcc 
tcttcagcaa 
teggagagat, 
tgetpsictge.. 
acttctgggg 



..tgctcctggg 
gggc tc age t 
gtgccagctg, 
attgggacgt; 
agtgggagaa 
.tgcactgccg- 
Xccctcactg 
ggagacaagg 
ctqtggcgat , 
tcccaggaaa , 
aggcagcact 



tgc.tatctgc 
gccccaaacc : 
r ggttcttggg v 
actcatggga.;' 
gctgggcctc 
tggectgeag. 
accagcagtt 
ettctgetga 
gggagggccg ; 
gggtagggte-. 
ctcccctggg 



60 

■ r .120 
;;.?v,: 180 
>■ ■•: v 240 
. 300 
r.> ; 360 
v:r420 
.-480 

>Cr;-,540" 

600 
660 
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gaacgggcct ctcctccctg caggccgtct gggcgactca ttagtgcccc ctgcagtcg 



719 



<210> 39 
<2X1> 1269 
<212> DNA 

<213> Homo sapiens 



<400> 39 
ggcacgagca 
aaatgctgca 
ttacagctgc 
v gtaaaaggca 
: gtgtgtgtgc 
aaatatttta 
- tttattaaaa 
tttaaatgta 
gtgatgatte 
tytaatatag 
aatgcctgtc 
ctagcagaga 
atattaagag 
tggaagaagt 
aagatttctt. 
ttgtcttttg 
ttaaagfcttg 
gtctcaactg: 
ggcagagaac 
attgtgcttc 
tgaaataaat 
aaaaaaaaa ? 



gggctaagcc 
tggctggggg 
aaggattact 
atttggggac 
atgtgcgtgt 
• aatttttact 
tcattgtcct 
tatgttctaa 
ctgttttaaa 
gatccttatt 
atgaaatctg 
taactgtcaa 
catgttaatc 
agcaaatggg 
tttcagtgtg 
aaggccttgt 
-cfcggc 1 1 1 ac 
ctacaatgct 
ccatgctgat 
t gt'c tgccaa 
ggaacgtttt' 



*<210> 40 
<211> 2528 
<212> DNA iV 
<213> Homo 



sapiens* 



tcctgtaaaa 
tggggagaga 
catagtaata 
ttgccctgtc 
gtattttatt 
tctcaafctgt 
agaggaagtt 
ctgaatcaca 
aatattggtt 
ttaaaaatct 
gaaaatactc 
ttttaaatcc 
atkttaaagg 
gacaaacttg 
cagctattaa 
'aca^tttatc 
'aggff age etc 
gtgtagaaac 
* tec ttaggaa 
atattatcaa 
agtatgtatc 



tgctctttaa 
atgecaaega 
gcagtgacag 
agaattttag 
caaattagtt 
gctaatgttg 
tataaaatgt 
tgtctgcttt 
ttccttgtaa 
atttcaaata 
aaagaggtaa 
ttctggaccc 
ttaaaaatgg 
gttttgagaa 
agtaacattg 
fccgaaattta 
gtgatccatt 
tgtcattaaa 
gatagtacac 
r tatct^^aat 
ttctaaaaaa 



gattattgta 

gaeagctgea 

acaactgttt 

tagcaagctt 

tgtgtctgaa 

aaatcagtag 

ttatttgtag 

tccgtctcaa 

ttyctgaaca 

tgatgtmagc 

aggagaaaac 

ttgtttatgc 

taatcatttt 

gtcaataaca 

cagcctgttt , 

gttttatggt 

gaaa'tgetaa , 

attctggtta 

tgttaaaatt 

cacttaaggt 

aaaaaaaaa a 



gcaagaacag 
tttcaaacag 
gagctttagt 
ctgtgtgcac 
gagtggaagg 
ttgactcatc 
caatgatgaa 
aatttatctt 
tacagecttg 
ttataaaagt 
,aatcatcatt 
attctagagc 
aaaaaatatt 
gccattgtgc 
tctgtagcag 
ttccttcaat 
c t tgggtcgtf 
tc'ct^caact.. 
.tit^aatcgfaal 
tgaaatagtt 
aaaaaaaiaaa 



-<400> 40 V -.V '-'"^Vf- '■*-•> 
-iccacgcgtcd ggtcagc tgt - c t gaetgeag 
Icccttttagt ggggacacag actaatcttt 
tgttctacag agaggtagca gatggggcaa 
tttcttcccc tettgegatt attggtggca 
gaagtgatct cttttggacg gttactggag 
ttgatggtga tggaaagaaa gagcttcttg 
ttaaggaaga tgagattgtg gcagaaatga 
ccatgtatgg cagtcgattt ggttatgccc 
aaacatcccg atactggaga attaaatcga 
accttaattc tgatggagtg aatgaactga 
c tcgaagtga > c cgaac tggg gaggt ca tc t 
g tg t gg taga gggaga t tac cggatgga t g ] 
atggggaaag-' taaattggga tgagaaaaat 
ggtcaaaata j tcaggaaat t- tcacctgaag 1 
aattcaccaa r *agtt:ggggag aacttaggtt 
/aaaagtatac - ctggttatac ttgcggtttt' 
: t ggcaegge t ■■ gaga t gag gg 'geaa'ce tea t 
agagctgagt • cagaagaagc agaatctgtt ; 
caaggctgaa -'ttggceagtc cactgaacga 
caataccagg ^etccacacca Vcgctctcagt 
y\ t ' ■' ' '■ '• ■ r " ' 



gcgtattjgaa 

tggcttatga 

atgcaattgt 

attgtgctct 

acaatgttaa 

ttggatctga 

cagaaacaga 

tttccaatgg 

aaaatcatgc 

taactggttg 

ttaaggacaa 

gccacataca 

ccttaaaaag 

tatttgtacc 

tttgttttaa'' 

ttecttctgt 

ggacacca^rt' 

gctggaactc 

ggctgatggg; 

cagcctgggg 



ccctgagctt 

tgtctacaat 

gctggggaca 

gcaaggtttc 

ttccttggcc 

ggattttgat 

gatagtcacc 

cacagttgga 

catgagcatt 

gtccaatggg 

tttttctfcct 

gttaatctgc 

teaegtttte 

^agatcctgt 

gagcaggtaa 

teagtceggg 

gcagagcagg 

cgtaactatg ' 

categgggcra . 

aatgagaccc 



ggctatgatg 

aatteggatt 

ttgggagaca 

aatcatgaag 

ttgtgtgact 

atccgagttt, 

tctctttgtc ; . 

gtttatgaca" 

catgtttttg 

aaggttgatg 

geaattgecg 

tgctcagtgg" 

catttgattg. 

agtfcctaata 

ttgatgacct 

gctacctgcc 

acctgatccg 

aggaaaatgc 

taatcccagc 

aaactgetea 



60 
120 
180 
240 
. 300 
3 60 
420 
480 
540 
600 
660 
720 
780 
- 840 
900 
960 
Zl020 
1080 
1140 
11200 
-i260 
,1269 



, 60 
"120 
180 
240 
• 300 
360 
420 
480 
540 
600 
660 
: .72 0 
. .780 
840 

;9oo 

960 
^1020 
1080 
1140 
1200 
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tacagaatta 

agaaggaatt 

ttccatctgc 

attcgtgggt 

tcgattctcc 

taactttacc 

tcaagaatgg 

aaaaatggag 

tttctgfctac 

ttacggaatg 

actgatgata 

gaagaccttc 

gttaaggtgg 

tctaatfctga 

aaaacaatga' 

tataaaattc 

caatccaaag 

gtcgggatgc 

cagcttcttc 

gaatagtgcc/ 

ctcctcagct 

agatgtaaaa 

aaaaaaaa 



cgcatttcca 
tttacaggtg 
atccctattg 
tacagaagca 
atgtatgcgc 
attgcagaac 
ctgtaccttc 
gtcatttcat 
cagaagacac 
gcggccacct 
ttgatttggc 
aagtagaagc 
atgaatatca 
tccgaagttt 
agagtcgtta ., 
gctgtaacaa 
agcaggtcgt 
aattcgaagc 
ctaggggcca 
tcagagcgaa 
ttctcataaa 
tgactcacag 



cttctaatga 
aaagccacgt 
tgcctcccaa 
gcacccagtt 
tgaccagcct 
gggcacagag 
atatctagag 
tgtgttcatt 
tcacattcag 
gcatataaaa 
tggtgatatc 
ggattctcct 
ttcagtgcat : 
gctggtcgga 
tatggaactc' 
tcacacagag 
ctgcgggttg 
aataacatca 
agaaatgaag ■ 
ataacttcat . 
acct.gaa.aaa 
aacaaaagcc 



caccatcatc 
ggtacatccc 
agatgtccct 
tcatgtattt 
ggaccctgcc 
gtaaaactag 
gcacattaaa 
ttcaaggttg 
aatgctccat 
ataaaactta 
atccagtcaa 
gtctattttg 
cagaagctca 
gctgaggatg" 
tatgacctca 
<=tgttgggaa 
gaaaaccaaa 
acacactgtt 
cttcaggcct 
gcactccttc 
cagcaatgtc 
gatcgttaaa 



cgagcagtat 
agcattcaca 
gtggatctgc 
gaatcgacaa 
agtgagccaa 
aaagaaggag' 
aaaaagaacg 
ttgtatggct 
ttcaagcgtg 
gtggagagat 
tggcatcatt 
aggaattacg 
gtgctgatat 
ctcgtctgat 
atagagactt 
acctcaaagc 
gaaccaggtg 
caaaatcatg 
gtgaagttgg 
aatatctcag 
aagttgttca 
aaaaaaaaaa 



tgatttttgc 

acctctccag 

acttgaaggc 

gacagctccc 

tcagttatgt 

aactcttccc 

tctgtacctt 

cggtcagaac 

tttcacatct 

cactataaat 

ttttgctatt 

aaaggtgcta 

ggcfcgatcat 

gagggacatg 

gctaaatgga 

agtaaatcag 

atcactgctt 

cgagtgggga 

agagcagcaa 

gaagcttabt 

tcaaagccac 

aaaaaaaaaa 



1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2528 



<210> .41 

<211> 1692 

<212> - : DNA 

<213> Homo -sapiens 



c. •• > 



<400> 41 
. ccacgcgtcc 
_j ccaggtgggg 
•:- gccgcccgcc 
aacagcggcc 
ggacgtcgtg 
cctggagctc 
tgccaactcc 
ggcccagcca 
tcgagtcact 
agcggctgtg 
ttggccacca 
cactgctcac 
gcttccctcg 
tgagcctgca 
gcaggccctc 
ggtacctctg 
gctctttagt- 
gafccaaggtg 
gactgccaag 
ccgtgctggg 
. ggtggacttt 
.gtggcagctg. 
aatcctggtg 
ctgtgatgcc 
cttctggtgg? 
gctgcgtat-c 
ccctgctgaa- 
ccgtggctgc 



rggccgcgggg 
acggcgcgga 
-tcgtccccgc 
cctcgggggc: 
agagtggact 
ctagacgccc 
tctctgagct 
cttctccggg 
gagccccacc 
actccagcag 
gggtctggca 
caagcctgcc 
cactggttct 
; : :gctgagggcc 
e cagtggggg 
•gacgaggctg 
.gctaccctcc 
aagaaggggc 
..ctggaccgct 
^ctcacagagc- 
gtggtggaga. 
gagtacccag- 
tctgagcggg 
gtgttcgtgg 
cgccggctcc 
gagctcaccg 
gggcctgcgg' 
cacctgcagt 



cgggcggcgg ^cggeggcggc ggcggc^grgg ' acdcagcggg 
gcgggtgcgg gagatgccgt ^gcgggactgg ggccacctga 
cttctgtggg aaggatgtgc gc^cggatggi^ci^t^cac^ 
tcctacggccc ' ctggctc tgc ? cfccctgg£gg ' "ccc tcgccc t ' 
gtggccaggc - tcccc t ggac cctgtc tacc tgccggcagc 
ctgaacactt ccgtgtgcag caggtgggcc accacccacc 
cccgatctga gacctttctg ctcctacagc cctggcccag 
cctcctaccc accttttgcc actcagcagg tggtcccccc 
aacggccagt cccatgggac gtgcgggccg tttcagtgga 
agccctacgc ccgggttctc ttccacctca aagggcag^a 
gcctgccctg tgcccggctc catgccaeac accctgccg'^ 
gcttccagcc atccctgggc gcctgcgtgg tggagctgga 
cacaggcctc caccacacgg gccgagctgg cctacacgdt 
-Ctgggggctg^tggctccggc gaggagaacg accctgggga 
gtgtggagct ^gcgcccagca gaccccccgc agtaccagga 
.tgactctgcg ggtgcctgac atgccagtgc ggcccggcca 
:tgcttcggca Oaacttcaca gccagcctcc tgaccctgcg * 
tgca tgtgac agccgcccgc ccagcccagc ccacac tctg 
tcaagggctc caggcaccac "accaccctca tcacctgcca 
cagattccag; cag tcccc tt gaactgcctg agt'tcctatg 
atagcactgg tgggggcgta gcggtcactc gccccgt^cac 
gccaggcccc tgaagcagag eiaggacaaaa tggttftgg^a 
acatcagagc c c ttat ccca ctggccaagg eg t c e.gagge 
ctggcaagga gagcegggge gecegggggg /tgcgagtgga 
gcgcctcgct gcggctgacc gtgrtgggccc ccc tgc tacc 
acaccaccct 1 - cgagcagg t c c^cggctfgga ggg tacc t &g 
a acccgctg c ■ a gaggegt c g ga tgaggccg agcggcgcgc 
accagcgggc cggtgtgcgc ; t t ccc cgccc'cc t tegegge ' ' 



1"., 60 

h"" 120 
"180 
240 
300 
360 
- ..420 
.480 
. 540 
600 
660 
.720 
780 
840 
,9.00 
V.960 
1020 
,1080 
1140 
,1200 
.1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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ccacccgctg ga 



1692 



<210> 42 

<211> 1605 

<212> DNA 

<213> Homo sapiens 



<400> 42 
ccacgcgtcc 
tatgattcct 
tttgcaaaat 
gggagtaggg 
aaagtgataa 
cggcaacact 
caataagagg 
gagttcagca 
actctgcttc 
tcgtgggctg 
cagcaggaac 
ccccagctcc 
ctctccggta 
gctgagctct 
ctgacccctg 
gaaggcccaa 
cctgtccaca 
aattctcaat 
ctaaaagata 
cacacacata 
taagacagca 
gagtaaactg 
tggttcacac 
aggagttcgai 
attagctgag 
gggtcaccta 
agcctgggtg 



gaatttcttc 
Ctttcatctc 
attgtgatag 
gtttgctgtg 
gctcaggagg 
ttctttaatg 
agatcagtat 
ttcctcttca 
ttaggcaaag 
acacatcaac 
ccaggaggac 
cagcctctga 
ccacttttcc 
acaactgagc 
ggataggtca 
gtcaatagcc 
ggctgcagac 
gttcaaaatt 
aaaaatgatg 
cacctacaca 
ttagttccta 
cagtatctaa 
ctataatccc 
gaacagcttg 
catggtagcg, 
tgcccaggaa 
acagagcaag 



agtttggcta agggaatttt tttaaaacta attcagaact 60 

agaagttaac cctatggaaa atgtggcaat gtttctgaga 120 

tatctatgtc ttattgctca agate taaac tcttatgttt 180 

tatgtgtgta ttttttttta acatcttggc ctcacagtgt 240 

aatgttgtgc tgeagaaege ctacattact agattactta 300 

aggatctctg tgaaaccatc tttttttcca cttacagttt 3 60 

gaaattaagt aggagagaac aatatgagag agagagagaa 420 

agctagctaa tatttttaaa atgtcgacac tgttccagga 480 

attctgccct ggtcttcgtc ccctccacac ccccagcatc 540 

agggtttgag aaagagacac aaaaggtcag aegcatgaca 600 

gtccctgcag cctgctctct tctaatagat cccccccagc 660 

ccccagtqcc acctttataa Cgtccctctc tctctatttt 720 

ctccatttag ccctcctcct catcccctcc tgttatcaca 780 

tgagcaatat atacaaaact caagcctggt ttaggcaggc 840 

gggcggtggt tccttgggag aattcctget t gat gaga tg 900 

tcatggtccc cccaagtctg acagtctget attctacaca 960 

ttataaaggt aaatgttcag gtattagaaa atattcaaag 1020 

ctgaaaagca aatctatget gaatgtgtgg tggaggcatt 1080 

gctacaaaaa gecaagtata aaaagaaaca cgtacatata ^140 

tgtacattcg aagaggcaga ggagagacag agaaaataat 1200 

aatagcccct tctataaact ccatgacaac aaaggacaat . 1260 

agatttaaat ctcagaatac ctgccagatg ccaggcatgg 1320 

agcactttgg gaggecaagg . cgggtgaatg cgcttgagttc 1380 

ggcaacatgg cgaaaccctg tctctacaaa'aaatacaaaa 1440 

cacacctgta. gtcacagcta rcttgagaggc- tgaggcagga : 1500 

gtcaaggctg cagtgagctg tgatcacacc actgcactcc 1560 

acctcgtctc .aaaaaaaaaa aaaaa ; , _ . -1605 



<210> 43 

<211> 2460 

<212> DNA 

<213> Homo sapiens 



/ 



<400> 43 

actgeaggaa 

gcttcctcca 

cacagtgtcc 

atttcacacc 

gtaaaacgee 

aatgtactca 

actttcattc 

ttggggaacg 
aggtggtgag 
gttttcatta 
tgtactgaat 
gtcttgactt 
gattattttg 
gagggcagag 
tgctgtgttt 



ttcggcacag 

gtttggcttt 

ctcccaggtt 

atgcagcatg 

gtttatgtgt 

ggcacccttc 

cttttgtgcc 

accttaagtg 

atggttttag 

ggagaccccc 

tatgaaatga 

ctgatttatg 

agaggectgg 

ccatgctcgt 

tcttctgtca 



gaggcatagg 
ggatttttga 
gcacccatgc 
tactttaagc 
ttttcagtga 
gtgatacctt 
.tctcttaaca 
aatagatgtc 
aaccagggtt 
tcggaggttt 
gcacagttcc 
actgettttt 
ggagacacac 
tettgetate 
gtattaaagg 



gctgcgtgtg 
gctctctgaa 
ccgcccctca 
catacatctt 
ctcacaaaca 
gcccccagca 
gttcgtgttt 
tgaaatgctg 
ttcqctcttt 
gcagtcagtc 
catcaacctg 
gttgtacccc 
atgetcatte 
ctgagattgg 
tggaagaagg 



-aggagtggtc 
tttgttgttt 
gggtccccca 
acgtatgttc 
^ttttatttac 
.ggcactcaac 
agtaggagca< 
tgtgaagtgg 
gcttcttgac 
agagttgagt 
aatcttttgc 
aatagtcgtc 
fccgagggtgg 
ttgctatctg 
tccatatctt 



-cattgcafcgg 
gtgtccttfcg 
ctcccagtga 
cagacatttg 
gtagatgagg : 
agcaataata 
cagtagctgt 
ggcgcttaat 
tccttaacca 
gcccactgag 
tcccaagtaa 
taagaaaggt 
cggtggtgca 
cctcccttgc 
tttccgtggg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



) 
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tgcttcaagt 

tgtagctgag 

catcagcaca' 

cctccagcag 

caaccccaag 

cgtcactcac 

gcagaacatc 

cttgcgtgct 

ggcatccctg 

gtctgccaaa 

ccccgctgcc 

tgccccagag 

ttgggacctc 

ttccccgact 

gggacgtggb 

gctggacaga 

acaaatagga 

caattctgac- 

actgagrtgrga' 

tggtagggctr 

tgcttgctgt 

actgt gacc c 

tgcctagttg' 

ggtccccacrc 

gcatgttggt 

tgaaatacat 



gttgttggaa 

ctgattcggg 

cccagtggca 

tacgatctcc 

ccctttttca 

tactttctcc 

gatgggctcg 

catcteggag 

cctcaaagct 

gacccttccc 

cggtctgcac 

gttcttgctg 

cctggaggtg 

gctcatcaac 

ccagctgggg 

agagatgegg 

tgatggctgc 

aagacctcat 

cacccgaggc 

gtgtttacag 

gttgaactct 

tcttgaactg 

aaeggcaage 

cctcttcatg 

ctcctttagt 

ttagtctcct 



gtggaggcag 
ccagagcctg 
ttccagactt 
cgtaccccga 
ctttggccaa 
ggctgettea 
agagaggagt 
gcggcagcaa 
ggttgaagct 
aggggaggac 
cggcgttgtg 
catgtggttg 
gagecttttg 
egggacttgg; 
gacgtggttc 
gaccttgtgc 



gectgaagae 
tgccactgga 
tcagggccac 
tcactctgct 
aatcagacca 
teggcatctg 
ttccgaagtg 
ggrggctattt 
caaaaaaaaa 



cagtgacaag 
ccagagggtg 
cagatcgccg 
ggccattttt 
ggagctgtac 
tgacaagggg 
cctgccaagc 
cacttcgctt 
catggaacct 
attegggctg 
aagcccgaca 
atttccccat 
ccagcttgac 

tggggecctt. 
acggcgtgga 
agegggaaac 
taaatggtaa 
agcttgggca 
atgtcttctc 
cccgtcacat 
gaagctccta 
actggaatcc . 
ttggttacaa 
tagtcttgag 
ttaatgagag 
aaaaaaaaaa 



gggaagcttt 
gtggtcatgg 
gggagtggcc 
gaactcccat 
cctggaaact 
ctgcctctgc 
ccagaagttg 
tggcttgaat 
ttgcctctgc 
acgtgatggc 
ttgtgttctt 
ggcagatctg 
egaggcegtg 
ggcttggcat*; 
aagcctagcg 
tgggaagctt 
ca taggagac 
ggtgaaacca 
aggecatgag 
atacaaagga 
atggaaaaag 
.cagaccgagt 
gatccagact 
Jgccctggtgc 
aaaatctgtt 
aaaaactcga 



ccctgcagga 
.tgggggcegg 
tgtacagcaa 
-tcttctttca 
acaagcccaa 
ggctctacac 
tgctcttggc 
ttcagtgtcg ■ 
cacctgcaca 
agacagggtt 
. tgggagcege 
ctgctcatcc 
eggagctcag. 
^cctcgcagca 
gagcttqtgg 
gatggaccag 
.atccacat.ee 
gaatatgtga r 
c tgcagtgac 
. gctgcctgcc 
.ctttcttctg 
.ctgccttctg 
tgggecgage v 
cgcacttcta 
ctttccagca - 
grggggggece 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 



<21Q> 44 { r : - v r^ V'" "" r ' } 
<211> 1517 : 
<212> DNA ; v '-'-' : r 

<2 13 > ? Homo ' sapiens ~ 

<220>--' ; : -i-----f- ------- 

<221> SITE 
<222> (144) 
<223> n equals a,t,g. 



* or c 



<400> 44 " 
* gctgagtctt 
tctacc£gtt 
tttcctatct 
: agtgggttgc 
gcatggactt 
ctttacccac' 
- tgagcatctt' 
- tatggacccg 
tctggca y gtg 
ccaagcaagcf 
- tatggatgga 
cttttgggga 
: agtggttctt' 
: tcgggatgct 
aaaaccagat 
agtttttcga 
geattgetgt 
cagagaatca 
■» aatgtgteca' 
gcaccaactc 



-tgggtgtgct 
•tetagacget: 
tctgt$gcta 
/cagegagigftc 
♦tggggtcttg 
at^t^gfegtc 
: ;ggcagt^t:'ce 
cage tea tec 
l .tggtggggkC • 
-tecc talch'cer 
tgaatttaaa 
tgtgacagag 
ggagactgtg 
ccagaacaaa 
tgtgggacac 
gtacacgtcc 
ggaagcagga 
^gaagttcatc 
ggctgegagg 
"ggaccatcag 



tttaatggtc 
cttcctttcc 
gganatcagg 
tctgtggatg 
^ttcdcacag 
-fat^agfegtgc; 
Wtcacgcctt 
^edtgctcacc 
ctggaaacac 
fegcaacaagg 
gage tc tact 
aggaagcagc 
tatccagaac 
ggactaacag 
caggtcattc 
cagaaagaaa 
S^ggataccc 
t^gcaggagg 
aaggagtcga 
'aaatggttct 



tctc^gcetc 
cccttccaaa 
taatcaagee 
ctcctgtgag 
^fetata't'gtt: 
egggtaggtg 
gcgtgtgcct 
acctggcctc 
acecatgttc 
ctctggccaa 
accatcgcaa 
teegggacaa 
tgcatgtgcc 
actactgett 
tgtaectctg 
tacgetataa 
ttatcatgea 

atggatcttt 

gtgacag.ttt^ 
tcaVagagcg 



ttccttaggt gtcaggctgc 
cctct tttc t tec t tgctgc 
.tgtgttttct^gtaatgagta 
ecaagtgea t gage 1 1 ta g t 

gee te c tgee cga tggaggc 
ggc ctctttg c tgeagatae ■ 
t cett £ tc t c f, t gtg tgcaga: ; 



catgttttcc. 
-gcagctgaag 
cgcttggaac 
aaagacttca 



ccatgttgrgc/; 
.cigtgttcgt 
cccccgtgcc 
^gctccagtgt^ 
^t^aggacagg^vpetgge^ 
tgactataac cctcccgatg- 
tcatgggatg ggecagaate 
cacccaccag ,cctgagggc t 
.* t c tc t gegaa , ,gaaac cgc cc 
a.tttcacgaa cagtccaaga 
cgttccactc. ttacgagact 
catgttatga agcctcgtgt 



- 60 
120 
; > 180 
240 

.rV 300 

'% 360 

:■:{ 420 

480 

■y--. 540 
600 
660 
720 
•y- 780 
84 o: 
900 
960 ' 

^rl020 

r!080 

.1140 
1200 
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atcaaggagc ccatcgaagg agactgtgga gccaggaccc tgcccaacaa agacttagct 
aagcagtgac cagaacccac caaaaactag gctgcattgc tttgaagagg caatcatttt 
gccatttgtg aaagttgtgt tggatttagt aaaaatgtga ataagctttg tacttatttt 
gagaactttt taaatgttcc aaaataccct attttcaaag ggtaatcgta agatgttaac 
ccttggtatt tagaaaatta aaaccttata atatttttct awmaaaaaaa aaaaaaaaaa 
aagggcggcc gctctag 



<210> 45 
<211> 3080 
<212> DMA 
<213> Homo sapiens 

<400> 45 

ccctctaacc tccagagcta tggtctcaga tgcttccttt tagagagaag gtcatcagtc 
caccaagaag ccaaatgaca acaggaaagg tgatgggaag atgaaaacaa aggaaggtgg 
acttttgggt atatgttata gccatgtatg tatgtcttct tttttctatt ttctcttgtt 
cttcatctta actgtcctca atctgcccca caccaaccct ,g tgtcac tec cagcacacat 
aagacagagc agaagacccc atccttgagc tggtctcccc tgggtatggg ctgaggtaac 
atcccacaca ccaggacgat cttccctgcc tcccatcggt cacattaaga cattttcaaa 
gtgtaatatt ataaatggac ctacctctaa atattgactt tacagttatt ttatgaggca 
ctcaatttat agctaagggt tttcagtcta gtgtcatgaa agagataaaa gggtgttcac 
agattattta agacataagg ctggtcaggg atgagtcaga gagtcattet ccatgaagtc 
acccctggcc aactttgaaa ggaagaatgc ttaactgeac. tttgggcgta,,aatgacaagc 
atctgggacc ctccccttcc ctgatccctg ccaccaccac tcaatcggcc ^agataatcaa 
ttgcttctga ggtcactttc" "acataat'ett ggcaacttta~gttgttgaaa . geatgeatge J 
aggggcaaca tggtgttacc tgttgctttt tttttccccc ttctaagctc cttaccagag 
agcagatcta aggatactgt gtaacttgaa ataaceggea ttttcagact ttgecattte 
atagtccata gggcaageca tctttcaggg atatccacat ggtgggcagg aaatcttgac 
attggcttct cagaaaatat ctgcctagtc acacccggga attcactaaa cacccaaatg 
cagtgtttga tgtggcctta cctgctcctt gtatcttatt ggattgaatg agaacagatg 
caaaacaagt atgtacagaa atgccaggaa aactactgtc ttccaatgrgg, gttcaacagt 
tcaaagccct ccattgatgg agecacttag gaggtttcag tgtcttaaW cttttagatt 
ttgacagttt tagaaaacta aaaaaaaaaa aaacaagtct ttatcgtgaa atttgattac 
aaaagatttt gagagaaatg ataagaacca gatctgaaga atttgaaatt tgaaaattca 12 60 

gcagagcatt tttttaaatg tatcttgtac aagatgaact aaataaatgt ttttaaactg 1320 
acttcttttt ggtggatttc aaaagttaac cttcagaccc atttagaggg ttttcataaa . 1380 
gcaagttttt ttctgttgct gctcaatttc tttctcttct tttctatctt ttcttttctc 1440 
ttccttttgc tgttccctgt gtgtgaagca ggaggggcag ctgaaatget ttgcacactc 1500 
accctggtca ttttccagtt aggacaagct caaagggaga . gcacagccca . gaaggtggca ^ 1560 
c tea tgaic tc aggaaataat ttgtggccca ' tttgaaagca gcatctt;cta "~ag£gtg ttge > 1620 
aaaatagaga \-k^aatcaaca/ggt:tgttggrg gt^rtttattt tccccactgc "gtatgaaagc . < 1680 
tggtgctgct 'gccctttgat v ^gccaagagg ^gctGekggG^S^Qf^Sfec lik^ligi^^ 1740 
gggtgtgtgg ggcaggegge * agt : tct tiggb agccttctct gcaggsr.ctgc . ttcctgacct . .. 1800 
tgcttcaaag- ccttcfcgggc; r yyffig^j^ae acagagctca cccXcaagca ; qecaegbfegg ... I860 
accacattgo t ttcactgat t ttgac teat ;c tccCpcata .g^ca^gtgtg^cqkaa^ggtg. - 1 92 0 
gctgtgggtg acacagccgt gtgttcgtgc tgtacigfgcac J ^ tgtiggtcatg ^gggtgacgc / ... 1980 
tggagctcct gattagt ttg ' ag£tcaaatc ccagcctcgc; tggtgggcat ' igc ttagaaca , 2040 
gaccctagca ggcgccaagc -cccagtaagt ggtggagtca ttggtaaagg ataatgetga, ... ,2100 
atgeaggaca tttiatatgg^ laatttcagtg^tatgaattc . - 2160 

caaagcgtgt tagtatattt tataagaaac aaaaaggtat. tcaccagcac! ( caccaaactc\ 2220 
catcatcagt J cacaggcaac' caagaatt^a^tcacCc 2280 
caggcagatc acgagg t ca g ;gagat cgagra^ eca tec t ggc taa caegg tg_„ aaacc c c g t c ' . -2340 
tgtactaaaa atacaaaaaa : aaka"aaagaa* aaattagccg ggcatggtgg -egggaggctg 2400 
aggcaggaga atggcgtgaa cccgggaggc ggagcttgea ^gtgagecgag atcacgccac , 2460 

tggactcctg -cctgagtgac agagggagac gccgtctcaa aaaaaaaaaa aaaaaaaaaa 2520 

gaattgagca ■ctcaagtccg tcttctaaac tgebtgaace tcttgagatg agaagaacaa - , 2 580 
aacaaacctg cgctgtcctg atgtaggtta ccctaatgga gcttcctggg ttctcctctc - ., 2640 
cctgtcacat ctcagggact ccaccttatt ttaaagctgt cttactagca ctgttggact 2700 



1260 
1320 
1380 
1440 
1500 
1517 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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960 
1020 
1080 
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1200 
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tttctgtttc 
ctggaggtga 
tatatgtagg 
aggcaccaaa 
agtggccacc 
tcatcatttt 
agagaagaaa 



agatgctcaa 
, gattggcccc 
tcagagccag 
atccagccaa 
ctggtaaggt 
tcttaccttt.. 
ctaaagtata 



acaagagatg 
cctaaggtgt 
ggccgctgcg 
agctcggcca. 
taaggtcaga 
ccaatagtga 



gagcaggggc 
t^aggacact 
tgcacagagg 
tgagagctgg 
cttgggttag 
ccctattcca 



agggtctggg. 

tggggcgaaa 

tctgtcatgg: 

gtagcggcag : 

tctaagccgt 

aaggccttgt 



gttaaatggg 
gtcgttaggg 
agcggccagt. 
gggtgacaac 
cagagggtgt 
ttcttgtgcc 



2 760 
2820 
2880 
2940 
3000 
3060 
3080 



c 



' <:210> 46 

<211> 2204 • 
<212> DNA 

<213> Homo sapiens. 

<400> 46 ; ^ 

ccacgcgtcc gctttccccc acattttcca agctctgggc agctggagta actgtcrtata 
cagactt ; t te tat ? tgcg t g tgtgggtgca tgtatgagtg tgtgtgtgtg ■ «S§S2' 

tcctgtgtgt gcttacatgg,acacattctg tgtact tata c tgtgtgtat acacatgtlc 
agcccatatg tccatacata ggtgtgtgtg tatactatgt^tgtLcttg tceabtS?a 
*mtlt??. ; ag t ccata t c. taggagagagLagagaa.gtg ^SSSS 

tgtccat;gta, tggatgtgtg gatattctat gtc tgtatct , agagtgcagg ta tatlgata^ 
V t ******* ^t 9 c9fcacac. acactctgcc -tct?tg Cg ?g. tgtgda?gtg 

, cctgtgagtc ttattctgct gggcagtgtg .tggagtggtgrgg^a^S 

^£S5S3 "5 ^ ^f gt ^ - CWt ^ a ^ agggtgggcc gctgct^ct Jclgc^Hg 
/S^5 gg ^ ccttccctgt^tctdggec^c 

f^^RCatgtg gg, gcaggacctc, c«trtggct., g^agcccagg w£&£S 
cccacaggtg ggtgcaggag ttcctcaatg aagagaaccg tggcetggat gcgct^tcg 
agcacccggc ctttgcccag tgctctgtca cgtaagcccc ctgctcccag ccctcatgcc 
gctcctcaga gctttgatcc ccgtctccct gcatctcac.c cactcccctg gccagtt^ca 
gaaaacctoc SF**"** CCt ** aaccc tccacttggc cttgagcgaif' getcc^cci 
cccc ^ aca ^ gaggggtggc tctcttccac cactatgctc agcacagtgc 
caagaacaca gcctcctcct cctgctcctt agtctcacct gcaggtctgt clctccttod 
?«ecc«« c -~*ttt:a.agt:ggcccct gcagtgttgg Ll^SS SlSffi 
cccccaaaal £2?^ agagcaCaga "^gggtt ccaacccaga gaaaaacaag 
r«r^ ag agt * tgtg * a agacctcagc aagggtccac cctcctccgt gcccaaaagb 
S^^'^WI^^^^'^ aaagtggg^t .ggt^ggagaa Lgagaat^ 
jg^W-F :^S^99C accccgggcc cttggggttg gcgagaggg^ 
t:a ^?m^ Ca " -? ta ^3?tcc ^agtaaggga ctcatacaga igtttgggaci Icagtielfcfe 
mMm* W^mW?ct gtggctcatg cctgtaatcc SSgg' 
ISffE^ «W a m ""tgagga catgagtttg agaccagcct ggcCaaca I ■ 
■SSSSSS^ ■•^HW??.--*f?gg*M*t agccgggttg gcggtgcacg cettaa^dt 
agctactcag gaagcfcgagg tgggagaatc gctggagccc aggggaxgga ; totwS ' 

- a ^^ ai<=Ct ^gtgacaga g^ac^ SSESSZ'.: 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa / 



<2Ip5 47; ' 
<212> 1998 
<212> DNA 
<213> Homo sapieris 



60 
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300 
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960 
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1140 
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1260 
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<400> 47 . 7 ~ " : 

ggcacgagaa caatttccct tgtacataat atacttatgt acttatacca ttgactctgt 60 

aagataaaag tcttagaaat ggggttgcca agtcaaaggg tctatgcacc taacacaggg 120 

aatgagfcact. gtcacgtggc ttctgaaact gtttacccag tttatgttcc caccaacagt 1B0 

■gtctaattcc catacctgtg ctaggtatta tgtctttaat ttttgtctga ttatttcatt 240 

taattttaat ttccattatc acfcggtgagg ttgggcttct gttcagtctc tttgtcattt 300 

atgtttcttt tgtgaattgc cttttcctat gctttgtgca tttttctctt ggggtttgtc 360 

tttttaaaat tgatatacag gtgctctcta caatatagat attctgccac tatatgcaaa 420 

tgatcttcca atttatttat ttatttgaaa cagagtttca ctcttgccac caggttggag 480 

tgcagaggtg cgatcttggc tcactgcaac ctccacctcc caagttcaag cgattttcct 540 

gcctcagcct ccctagtaac tgggattaca ggtgccctgc caccatgccc ggctaatttt 600 

tgtatttttg gtagagacgg ggttttgcca tgttggccag gctggcctcg aacccctgac 660 

ttcaggtgat ctgcccacct cagcctccca aagtgctggg attacaggcc tgagctaccg 72 0 

caccggcccc aatttatttc ttctaactta gtttatggtg cctttagctg tacaaaagtt 780 

actaattctt agtcaaatat ccagcttttc ctttagggct tcttatatgt cctgatccaa 840 

ggattatttt ttaaaaattc ttccgtattt ccccctataa tattcatagg ttactttaca 900 

. attagatttt taatacatct cctaactttt tcatatagta tgaggtatcc atttttaaaa 960 

aatggatatc cagttgtgcc catatgtctt ttccactcat ctgaaacgcc accattatca 102 0 

tattttcaat -tttcatgtgc acgtgggtct gttttcaiac ttggagattc jtcttccactg 1080 

atatatgtct attcttgtgc Cagtggttta actgctattg ctttatagta tattttgata 114 0, 

tcttcttttc aaaaggatac tcttgtgtat tctttttttc atcttgtgta ttctcatcca 1200 

t ct tccagaa < aaccacagaa tcaactt taa gttccatttc attaagtcag attagtgaga 1260 

gctgafctttc j.tgtgtatcat gttcattcag aaacatagtc tatctctcca tttagrgggca 1320 

•cttgttttat attttctttc -taacacgtat: tttgttgggt ' ttattgtacc xttttttttc 1380 

t taac ttcag at tcaggggg :g tgcacgtgc aggtt tg t ta cctgagrta ta cgata.tga ta 1440 

* c tgaggi t gg ag t a tgaa tg atgccattac ccaggtactg " ggca taa t ac ccaa t age t a 1500 

. gttittcaac. ccttgccctt. ctccctctct cctccctcta ^gtagtcccca gtttctaata 1560 

^ c tgecat c.tc... catgt tcatg agaacccag t gtt tagc tec "cadt tataiag tgag.agca t g 1620 

i 1 t gpa ££.t gg: t&fcjfcc t g 1 1 c = c t gc c a tat c ctttgt a'gggr'J ;aca t gga tga aa t tgga&aa 1680 

jcatcattctc agtaaactat cgcaagaaca^ aaaaaccaaa caccacatat tctcactcat 1740 

- agg tgggaat j> tgacaatggg aacaca tgga caeaggaagg ggaacafceae \ actctgggga 1800 

ctg ttgtggg ' ;gt t ggeggag ^ gggggaggga- : tagca tt ggg ; agata tacc t \ aa tgc taga t 1860 

gacgagt tag ? tgggtgcagt > gcagcagcat ggcaca t gta tacatatgtaj ac taalqc tgc 19 2 0 

r acaatg tg ca ;ca t g t accc t aaaa c 1 1 aaa g ta t aa t a ta ''■ aa aaaaaaaa ; agaacaaaac .1980 

ttaaaaaaaa aaaaaaaa - .^~>>V- ~ :'- n -'' - yy; J "~ 1998 



<210> .46 -:■ 
<211>- ,2 0,69 
<212> DNA 
<213>3L Homo 

.■c * ; » 

<400> .48 ; 

ggcacgaggg 

ttctgettte 

ggcatcacat 

taggaacgag 

cattc.accag 

aaggctggac 

aggacaggat 

ggaacatgtt 

ttcttttaat 

gaaggaggga 

caceggaaaa 

ttgeaacaac 

aagggccggg 

tccacacggc 

atcacatcat 

aggatattcc 



-sapiens 



etc tact ccg 
ctccacatat 
ccagactcag 
aaaccgcatc 
cgccgcccac 
caaacaggac 
ggactcctag 
tgaattttat 
aatgcaaaag 
gggaagaatg 
tccagaatag 
ttctctcccg 
acagtggctc 
tgacctcata 
tagcatgaac 
aagggcttag 



ggcacagcat 
-tggcatcacc 
acccagagaa 
cagcagcaga 
c^ctcaacca 
ctgccctctg 
acctctg£ta 
tctaagtact 
gaatcgaagt 
gagggaggca 
ctggctttgc 
gagacagacc 
acgcctgtaa 
catcaagcca 
cacccagagt 
agatgaatgc 



gcaggcccag 
ctctggtgcc 
gctgcccatc 
aacctcaccc 
atccctggcc 
gggctgggga 
ccagcagtga 
gtctacaiagt 
gattgtttga 
gggaaggaga 
ttaatccatg 
aaggaaacta 
tcccaaagtg 
ataccgtgtg 
ggcccaagac 
ccaggagctg 



ttctgetget 
aagatggctg 
cctacctggg 
ageagegtet 
aaaagaatgg 
gaggeccaga 
ctacctctgt: 
tdtgcaataa 
aagggagagg 
cagagagagt 
cctggaaata 
caaaactgea 
ctgaattaag 
gcccaagacc 
tcccagatca 
aggataaagg 



ctgctgtttg 
ctgca.tj:cca 
tgagcctjttg 
tttceggtet 
gaccgcctgg 
tgaaggctgc 
ctgggtggtt 
accttgactc 
aagaaagaga 
agaatccagc 
actgetggge 
ggaaggattg 
cagctcacca 
cccaccataa 
gctaccaggc 
gcccgatctt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
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tctttgggca 
agagaatttt 
gatctctgtg 
cgcaagcagc 
agaaggrttgt 
tgcagccagc 
aacacaaggg 
ataggaccaa 
aagttaaaaa 
gtttgggaaa 
aagcttgagc 
tggaagagcc 
caaagggctc 
attggttgct 
aagcttattt 
agcagacagg 
gacgctaaat 
ctcttttttt 
tctccaaaaa 



aggttaagcc 
ggtaaaaatt 
gttacaagaa 
tgcctggggg 
cagctgcagc 
aagctgggac 
ggaagggatg 
gatggatgcg 
ggtctatgat 
acacgctgag 
tgctctgcaa 
gggaacagag 
aagggtgagg 
ttggtggcac 
attgtacctc : 
tttcatgtgt. 
gaagagggcc . 
ttcctctcca 
aaaaaaaaaa 



tttactgcat 
tggcctctgg 
acagccactg 
gtgtccaagg 
cactttctgc 
tggcaggaaa 
cagggggagg 
acccaagacc 
cttg;agggca 
ggagagaaga 
gagaaaataa 
aagtgtgggg 
aggccagtgg 
gtaagctcct 
cagcggctgt 
actgtcacca 
ataagggctg 
aaaaaaatgt 
aaaaaaaaa 



agcagaccac 
ccttgagcct 
accctggtca 
agcagagaaa 
cagcatctgc 
' caacccecaa 
cagcgctgca 
caggaggcccr 
gacagcagaa 
ccttgggcca 
gcaggacaga 
aagagatagg 
gaccccacag 
tgtctgtctc 
gtgcaatggg 
cgtgggatgg 
ggattcccag 
ttaagggacg 



acagaagggt 
ctaaatctct 
ccagaggctg 
actactagat 
agceactttc 
aagaagcaaa 
gttgrctcagg 
agctgctcag 
ttcctcttat 
agatgctaaa 
ggatttgctc 
aaccagcagg 
agttggggag 
cagcacccag 
gtcttttgtg 
aaccagaggc 
gctccttagg 
gtgacaagag 



gtgggccacc 
gtatccgtca 
caattcaggc' 
gcgaacttga 
tgccagcatc 
tgcaatttcc 
acacgctcct 
tgcaactgac 
aaagaaaact 
tgggaacgca 
tgcacagaga 
atggcagggg 
ataaaggaac 
aatctcatta 
gaaatcaagg 
atggaagcaa 
aacagcttgt 
tgagactctg 



1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 * 

1860 

1920 

1980 

2040 

2069 



<210> 49 
<211> 924 . 
<212> :DNA .: 
<213> Homo sapiens 



<400> .49 
ggcacgagag 
ctttctaagc 
gctcggttct 
tgacctattt 
tactgcctgc 
tc^ctcacct 
agtgatgata 
tggggtgttt 
gggagagtct 
tttagctgta 
taacaccgat 
tcattgccaa 
ccatgagctc 
gagatgcaaa 
agttactcta 
tctgtgtccc 



.acctccagac 
atgaaaatcc 
tagctcacct 
cacccattcg 
/ccctgcfctct 
ctcctcacct 
acctgctccc 
cagcagcgag 
ctgagcacag 
catcagcaaa 
ggtcctaaat 
gcaagtaaac 
cactagactt 
tgcacccaaa 
agaaaatttt 
cacccaaacc 



aatcccagaa 
agcaaca&gg 
ictgtgaccct 
gggtgatatg 
ccaattatcc 
rcacd^agftcc" 
-ac t : cccggtg 
cagctcacct 
atgtggaatg 
ttctagttgg 
tgctctgtgg 
ataagtcaca 
ccctccaagg 
caggattatg 
caaatcaaca 
teat ■ " ' 



^actctattg 
"; -tttccacagg 
tcctgagttt 
acaactaagc 
catttgagfee 
ttccafettgc 

•tcatcitcaaa 
ctcacccaca 
cagagtcccc 
cttacctgtg 
aagacaaggt 
aggtctttga 
atgacatcca 
cacaggattt 
ctttggtgtt 



acttattctg 
ctcctgaaag 
gcttttcacc 
■;'caagtaaaag 
tegctaatet 
^tctgtcagac 
'ca'aag^cctg 
gctgctctgc 
ggcctcatgc 
caagttggtt 
ctcatgcttc 
aaatttgeta 
gctgtatgag 
taatttgect 
attctctgat 



t'cctgtttct 

Jtgtcctcgga 

catgggttgc 

-•?srgca|aatt" 
^tttcctcapc ; 
cactgggtat 
~c 1 1 cac caaa 
acgtggctca 
tqacccttct 
ggagtctctg 
tcacaggaca 
ggtactctgg 
atagtttaaa 
gtgectaaac 
atggtttgac 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
924 



<210>.;50: ' — ■' 
<211> 2520 : , 
<2X2> :DNA'.. ; : : 
<213> . Homo sapiens 



<400> 50 

acgagcgcct 

ctgcccacgg 

ccccaacaaa 

ttctttggca 

aaggaggctt 

accatctcag 

ctccccaggg 

cccttgtgga 



tgaggaggat 

gcgcagcttc-. 

gcgagctgaa 
.caafeccatgt - 

tectgeagag; 
ctctcaccag • 
acatctactg • 
tgaccccaga.; 



gagtccctgg 

sreggegeggg 

ttccttcttg 

cccgtacacc 

cagcatt^rtg- 

Ctgtcagatg 

ccgcctcaag 

ccagcgcggc 



agctggttcc 
gcgcccggca 
tggaccatta 
cgagtttggg 
tactttgagt 
ctgccacagg 
cgccacct^g 
aaggggcect' 



tgetgeagrac 
.ccgccMdtg 
agegagacqc 
acttcatccc 
tggatctcac 
gegagaaect 
agtatgccaa 
aegcagacta 



cctctgcctc 
dgagctcaag 
accatcttac 
. cgataactct 
agacccctat 
.ccaagatgtg ... 
gctcatgatg 
cctcttcaat 



60 
120 
180 
240 
300 
360 
420 
480 
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gctattgccg gaaactggga gcgcaagagg cctgtctggg tgatgctcat ggtcaactcc 540 

ctgactgaag tggacattaa gtcccgtgga gtgcctgtct tagacctgtt ccttgcccag 600 

gaggctgagc ggccgaggaa acagactggg gcagtggaaa aggtggaaga gcagtgccat 660 

ccattgaatg ggttgaactt ttcacaggtc atctttgctc tgaaccagac cctcctgcag 720 

caggaaagcc tgcgagcagg cagtcttcag atcccctaca cgacggagga tctcatcaaa 780 

cactataact gcggggacct cagctccgtc atcctcagcc atgacagctc ccaggttccc 840 

aattttatta atgccacgct accacctcag gagcgcatca ctgcccagga gattgacagc 900 

tacttacgcc gggagctgat ctacaagcgg aatgagagaa tagggaagcg ggtgaaggcc 960 

cttttggagg agttccctga caaaggcttc ttctttgcct ttggagctgc ttcacagtag 1020 

ccttgaaaat caggagcctt gaactacagt agctgtgaaa actgtttgcc taatggttac 1080 

tggaggggac agaatgggtt caaagttcct ccaaagctcc atccttaaag aatcatcact 1140 

atttgacatg tccaatagtt ccctgaaatt tccattccca agcttgtctt catttgacct 1200 

gactcagagc ttgctctgtg tgaatagccc tattcttagg gcgtgtgttg aaaacaatca 1260 

gtagcagctg tttaacatca tagttgctgg aaatagcaat attaattgaa gcttacaagg 1320 

ggctgcccaa aaaacttaaa agcaaaat.cc catagggggt . atagaaaagc tctaaaatat 1380. 

tcctagagag tcacatgcat gagaagagct gtgcacatgc ccaggaaaga cctgagaagg 1440 

tcctaatctc tcacctctgg ctgatcttga ggctctgtgt aagcagagtg tgaaagctaa 1500 

ggcaaagtca taaattgcct gttgaagcat caaatacatg cccccaaact cacacagccc 1560 

ctctgcaaag gttgggaaac ttgcaaggaa tttaaggaaa tctctgttca gtcattagcc 1620 

agccactaaa ctaactgagc agatccttca gtgatcacac acaacaaaga atacagactt 1680 

tacagactta gtcctagaaa atcactacac aaacagcaac aacaatgcac ctgggactaa 1740 

gggagaggag atgagtecca gagttggtat attatttaaa tgtctagttt tcaataaaaa 1800 

caattataag acacagagca aaactagaaa gtatggccca cacccaggga aaaacaagca 1860 

accaatagaa gctgtccttg aggaagttaa tatctfcggac ttactagaaa atgactttaa 1920 

cactagttat tataaatatg ttcaaaaaac taaaagaggc caggtgcgga ggctcacgcc 1980 

tataatccca gcactttggg aggctgaagc aggtgggtca cctgaggtca ggagfcttgag 2040 

accagcctga ccaatatggc aaaaccctat ctctactaat aatacaaaaa ttagccaggc 2100 

gttgtggcgc acacctgtaa , tcccagctac. ttgggaggct gaagcaggag aactgcttga 2160 

aactgggagg aagaggttgc' agtaagctga gatcacacca ctgtactcca gcctgggcca 2220 

caagagtgaa actccatctc caaaaaaaaa aaaaaaaaaa aaaaccctaa aattaaccat 2280 

atctaaagaa ttaaaggaaa gtttgagaac aatatctcac caatacagaa tatcaataaa 2340 

aatataaaaa ttattttaaa agaaccaaat aggaattctg gaatttaaag tgtaggaact 2400 

gaaa tgaaaa , a 1 1 cac t acg ggggc t gaac ag t aga 1 1 1 g aactggcaga agaagaatca 2460 

acatacatga agataggttg attgagatga ttcagtatga gaaagaaaaa aaaaaaaaaa 2520 



<210>-^51 - 1 

<211> 3337 

<212> DNA 

<213> Homo sapiens 



<400> 51 : - 

ggttgatttc ccctcaactt tccacaggta tcttaaaagc tttgctcact catcccttct 60 

ctgacttagg atttgagcat ctttctgtta tgctgttgcc ccactcctat tgcaatactc 120. 

ctcttcttaa gaaagttttt ctagactaat gtctagatta aacttctttt ctttgacaat 180 

aatgatgcca tgacttggac aaaatgccca ttgcctctgg gtcctgcttt ctt'cacccag 240 

tgctgcctta ttggactcct tgtgcctctc cttggctggg gaaatcagaa tacacagtgg 300 

tatcccactt ctaagatgcc tgatctgaag gacagtaaaa caactgacct ttgccagcat 360 

gtaaaacaca tggtttaaCt agtcctccag gaacaacamt gagcaatcct gacctgggac 42 0 

tactttactc ggccatctcc tacttgagat gctccttgtc tctctgttca aggacacctt 480 

ttctgagcct ttcttgaaca agagtggagg accgataggc gattaaactg tccttgacac 540 

aactttagag cttcwactga gaatctagaa gagagtagat ggaaaaatat ttttccctcc 600 

cctccaaatg caaggataat cttacacgag. tccaggagga>aggctcattc cacactaagt- 660 

g 1 1 c t gaa : t c ' a aaa agatga a caa a a t aca g t gcca 1 1 c t ; t ca aggr c 1 1 ^c acag t ctac 720 

aggaaagggw tatagttaaa caaataactg. cagaattgga . aattggagct gatgtgctta 780 

gaagtgtttt gaacaagggg catgactgtg actctctctg cttttgcaag cttcaggaaa 840 

acctttactc acagttgaaa atacagagcc tcagggtgaa gccctaactt cccacagcag 900 

atggggtcta tgaggaggaa gaagtagacg catggaccag tcctgttatg aagacaagtt 960 

tcatggtgct actgtgtctc catgagctcc tatggcccag aagctggcat cctgtgagtg 1020 
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cagaggttct aaaacagcae caaaatatta rftSSS"SJKS ttttcctclt 
caacactaca attttctttt cttttcctct t£ttt-Vt-?*V • "cccc.ttat 

,ttcgtcttca catcaacaac gtgaatctta agctgdlctg 'SSSE'-ISS* - ?: 
agataggaaa aggcagaata aggaatacac tfcagt?gtc ttdaaaf tec ac^tf^^ 
aagtgtcaca ttatattgtc cttgccacta ocacscao^ tff *^cttctct 



1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3337 



<210> 52 

<211> 1947 

<212> DNA 

<213>- Homo sapiens 



<400> 52 

gttgaagcag 

gaagatggca 

agataccata 

agagacattt 

cagctggatg 

atgccagatg 

gggagttttg 

ccagttca.tt 
gaegatcttc 
tattcagaaa 
aaagaagact 
agcaggagat 



aatggctgca 
aagccccgct 
cctataccca 
ttggagtcag 
gcaccaagga 
atgettctet 
cggttcccag 
ccaatggatc 
tggaaaagaa- 
tggttacgga' 
atgttttaac 
ctgkctgctg' 



agatgtgggt 

ctccacattg 

aaccatgagg 

tgaatctcct 

agaaagagag 

caacagtact 

gagtgactct 

accggagcct 

cattycacca' 

ggctetaaaa^ 

taaatttaat 

aagacatgaa " 



ttatcaactc 

actcgaaccc 

aaaaaggata 

ectegtgata 

cttccaagag 

accctgtctg 

g;tggctajtac 

ggacagccag 

gargctgaag 

aifaa'ataaac: 

gktcagaaaa 

gaaaatcegs 



tgatcccagg 
aagcagccgc 
agcaacctat 
cctgtggcaa 
ttatcaagac 
acgcatccca 
ttgagaccac 
tCcagaatgc 
agctgtcatt 
ttaagaaatc 
ccagatctgg 
catccctcty 



tgatgaagag 
cgtgcaaaag 
cagggatgtc- 
.ccacactaat 
aagtggttcc 
ggataaagaa 
.tccagttcta':; 
gataagtgat; 
>tgaagtgtctr 
•agagattaag:. 
.cttaacfetga •; 
tgawtgaatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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gacfcgccttt 
aaaggacsag 
■ aagaaagacc 
ggaatcaggt r 
- gcaataccgt' 
gtgccataga 
cttccctgtg 
agtacagttt 
cagctcaggc 
' tgagtctgtg 
actctgatta 
ttaagtacca 
atgaatgaag 
aggaagaccc 
ccctcggcaa 
ctctccaagg 
gcaaaatttc 
aggttatatg 
ttggatgtat 
taaaatatcc ; 
gtagggaaaa 



ttfcgawgcct 
acaacgggat 
ctggagtgaa 
ct'ggaatctg 
gaagaacttg 
gaagctgcag 
gaatatatac 
caagccttac 
cctcatgaca 
gaacatttct 
tgaagaatta 
gaagattttg 
ccacgatgct 
tcgagcggga 
ga£gaatgtc 
tgtccatggc 
aatatgaaaa 
aaattggagg 
a teg data a a 
tcgagagagc 
amaacactgt 



ttgggaattc 
ttttggagtt 
agttccccct 
aaggaatttt 
atgccaagtt 
taatgttgaa 
etgccttcat 
acmtcrkgst 
ttcttbaata 
acagtgatgg 
ctgttagcaa 
tggaaggttc 
attgaagaag 
gactgcaagc 
tgacgtgccg 
cattcaactc 
cagtcatggt 
aaatatagga 
tcctcaagca" 
' tgctatcatg 
gtctgacj 



rrctgaaaag gaaccaaaac 
ccacttacag tcctcctgga 
ggtattacaa aaattttttg 
. tcgactttca ggatgtactg 
taatgctgat aaatttaaat 
agcgtttttc agagaactac 
'cagtctaatg v gaaagagggc 
catggcgctg cctggatgcc 
aagtgat tgc > caatgaatca 
caccgaacct tttsttcagt 
acaytgcggc ccacatcatc 
cgtcttttwt taatcactca 
cage tec caa gtgtcaggaa 
cccaagactt caaaggtact 
gaaggagtca ^tacgggtcca 
aacaatcaaa ccaaagccaa 
tcatcagaat .gtattaagat 
gagcafctget tggatccaga 
gaatgggt ga ^taaacccca 
tattatatgc . caaaaagatc 



= agagaaagta 
eggtgacega 
agaaagttga 
etaaagecaa 
gggacaaaat 
ccacctctct 
ctcacgtcra 
. aacagagatg 
aaaaaccgaa 
agaagcaaac 
cgcctaatgc 
agtaagaaga 
getgetcagg 
gcaaaaatca 
tgctccactt 
agacatattg 
tcagaaccaa 
cgcttatata 
accaagctct 
ctacattttg 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1S00 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1947 



<210> 53 • 
<211> 734 

<212> DNA J - - ■'■ - 

< 2 1 3 > Homo aip i ens 



<220> ^ ? 
< « <221>" SitE- : " cr " "" : 

:■ <223> ri 'equals a, t,g/ or c 

-<22o> '^; : .v: 

<221> SITE : '' l: '-~=>" r ~ v *'* 
<222> V(681)y ^ :: ' V T " !I ". 

■ < 2 2 3 >• h" e^ai's* "aVfc r g » or c J , . 

<220> ; Jf ' : '-' ' 7 ' • ' 

<221> SITE 

<222> (694) 

<223> n equals a, t,g, or c 
<220> 

<221> SITE 

<222> (709) 

<223> n equals a,t,g, or c 



. i« 3 



<220> :. 

<22lv site ^ 

<222>*: : (73 : 2) ' "- : :r \' - 
<2 2 3 > equal s a , g , 



or c 

C. i.i _ -vJ 



<400> 53^-' 
ggcacagcat gcccttgact 
catgacagac''aaggccacct 
gctaacttca ctgttttctt 
atctctcatc ; catctcagcc 
ttaccaagtc'tcccat:£taa 



ggcacaaac d. 

cctcagaagc^ 

acaataccpg,' 

actattctcc 

cctccccatc" 



gtgacagaca 

ggaacaacct- 

gttttbectaj 

tcccctccct- 

ct'tttcttt'c, 



tgcccttgac 
attatctttt 
tct^tggttt 
tgtgtctaca 
ccttaaagtc. 



tggcacaaac 
ggcaacggga 
ccttttgatt 
acaccccatt 
tcatatgata ■ 



60 
120 
180 
240 
300 
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ctgcagtcct 
ttccttgact 
cttactttct 
agcaccagca 
caaaaaaaaa 
acccgggtgg 
tcatgggcgt 
gccttggagg 



catttgfcctt 
cctaaagact 
ctgttggact 
tcatgcctgg 
aaaaaaaaac 
ggtaccaggt 
cggtttanaa 
anat 



cccaaaaaaa 
cctaaggatg 
gcagacaact 
tccatagtag 
tcgagagtac 
aagtgtaccc 
ngtcgtgact 



aaaaagaatt 
ctgaggcctc 
tgaaagcagg 
ctaccaataa 
Ctctagagcg 
aattcgccct 
ggghaaacct 



tttttttttt 
ctcagcatga 
aactttggca 
aaaagtaagc 
gccgcgggcc 
acagcgagtc 

gggggttanc 



taaggaatcc 
tttccatata 
gtgtttcccc 
atcatgaacc 
atcgatttcc 
gtattacaat 
caacttaaac 



360 
420 
480 
540 
600 
660 
720 
734 



<210> 54 

<211> 1182 

<212> DNA 

<213> Homo sapiens 

<220> . 
<221> S±TE 
<222> (1119) 

<223> n equals a, t,g,, or c 



<220> 

<221> SITE 
<222>: (1128) 
<223> n equals 



*> t, g, or c 



<22 0> ■ ...... v 

<22l> SITE 
<222> (1131) 

<223> n equals a, t,.g, or c 

<220> . :( .:> t ■• .: • ' 
<221> SITE ■ 
<222> v(H47) : 

<2 2 3 > n equals a ; t, g, or a 



<400> 54' 
tcaaaacaag 
gagcagtgcc 
atcatgttaa 
atgaagacat 
aatttaaaag 
ttagagacaa 
ggactgacag 
cagggctggc 
atatattaca 
taagtttggg 
taattaaaga 
catttcccaa 
tagctatttc 
cttaggtagc 
gcactttggg 
ccaacatggt 
gcacctgtag 
gggaggttgc 
ctcccccaaa 
gattttncac 



ataaagttaa 
ttgcttcctg 
tagatgttta 
gtgagactat 
ggttttaatt 
accctagcfcc 
tgtgccagct 
tgacattttg 
gaaaatacca 
aaacagtgaa 
ctctcagatg 
acttattaga 
cttagaacac 
tatttcctta 
aggcccaggc 
gaaaccccgt 
tcctagctac 
agtgagctga 
aaaaaaaaaa 
ccgggtgggg 



aaaaaaaaaa 
Cgaaaaatgc 
agaataatgg 
tttttcttca 
aaatggaatc 
agtttcctgg 
ttattcactt 
accttatgta 
ctcttgaaaa 
ttattgttcc 
tcccactgga 
gcataaaact 
agtttgggaa 
gaacacgagc 
gggcggatca 
ctctactaaa 
tgtggaggct 
gatggcgcca 
aaaaactcga 
taccaggcaa 



aaaacagtga 
ttggcagtta 
aactggagct 
tccaccgata 
cagaagcttt 
agcttgactc 
atctctctac 
caaagatggc 
atactctgag 
tcctttgcag 
aagaatcatg 
ttgtttttgt 
actttfctgtt 
cgggtgcagt 
cctgaggcca 
aagacaaaaa 
gaggcaggag 
ctgtactcca 
gagtacttnt 
gtggacccaa 



ccctttcgca 
gcctgtgtaa 
gtactgagcc 
ctcttcagtt 
ggacgctcca 
agaatgcagc 
cttttg^ctt 
cga tacgatt 
aaatatgttc 
aatcacaatg 
tttagctttg 
ttttttttta 
catttgtctt 
ggctcacgcc 
ggagatcgag 
ttagccagcc 
aatcacttga 
gcctgggcga 
agagcggncg 
tt 



taagccagaa 
ttatttagca 
aaggatggaa 
acaaggattt 
gtttttcttc 
atggcactcc. 
gcatttattt 
atttttcatc 
tatggtcaga 
cactgttagc 
tttaacctag 
ataagatagg 
aataagatac 
tgtaatGccra 
atcatccggc 
atggjfggcag 
acccgggatg 
cgagcaaaaa 
ngggcccatc. 



60 
120 
160 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840- 
900 
960 
1020 
1080 
1140 
1182 



<210> 55 
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<211> 1866 

<212> DNA 

<213> Homo sapiens 



<400> 55 

ggcacgagac 

aggaaattgg 

tgcaatgtcc 

ggcatttccc 

gtttagactg 

aatgtcaccc 

ataaaacaaa 

caagaaagat 

atgaaaagtc 

catgctgtgg 

ccacattgtt 

ggctttaaaa 

aactctggtt 

ttcacccgga 

ggtaaaagat 

ttagctgtta 

tacctgttct 

agccaccatc 

tggaagtcgc 

ccttctatcc 

gaagtacagt 

aaacttctgg 

ctcaattgta 

gtttaaaaaa 

ttcactccat 

ccttttcagc 

aagcctccag 

ttctccccca 

agcactctct 

gaatgtcttt 

agctttcatc 

aaaaaa 



aacatttatt 
cttcctcttc 
atgttccagg 
atcagtaccc 
ctacccatta 
ctggcatttg 
gaaaaataag 
tttgtttacc 
ctccctaccc 
aactagtgtc 
ctgtgtctga 
ggaacatttg 
tctccacttg 
agacaggttt 
gtaaaatgtt 
gcatccagta 
catggacatc 
gaagaaaaga 
ttcataaaat 
ttttaaaaat 
agaaagttat 
agacggatga 
ttcttaaaaa 
actaaataat. 
acaaatttat 
ttaggtgttc 
atggtatttc 
gttcacttaa 
ctctctctct 
agattcacca 
ccaagaacag 



accaatccgt 
cccttgggac 
agccttgata 
atcggtgtgt 
tgateagcca 
ccaaagtttt 
cttgcaaacg 
tgtgtttaac 
ttctcccttt 
tgggaaacat 
aagctccaat 
gaaagtgccc 
gccttccaca 
agcgttacct 
ttatcacagt 
ttacaggaac 
acagtctggt 
ctaaactgag 
tggtgtgatt 
aatggcctcc 
tgtttaatgg 
tggtattgat 
tggttaaaat 
aattaccttg 
atcatcggtc 
catttcttct 
agtcactcag 
aaataaattg 
tttacgctgc 
gcttgagaac 
ctttgcactg 



gaactctgga 
agetggacat 
ggttaagatg 
ccgccctagt 
accaggctgt 
cttatggagt 
gatgaatcat 
tcaatatatg 
ttcagtttca 
catcttcgaa 
cttcctatag 
atatttggta 
aattatttaa 
ccfcttgcagg 
gcctggcaga 
cctgaggacc 
tagacagaca 
gctggaggaa 
ggttgagccc 
tgttgaatgg 
ctacggaatt 
tacataacat 
gatcaatttt 
ttatcaaaag 
taagaccaca 
tccttctagg 
ccaaacacct 
ccttttctcg 
cactgaattc 
ttttaaacat 
tacctaagta 



catccccaaa 
cttagccgct 
aggcccaatg 
tgttggcccc 
aacagctgtt 
accggattca 
ctaggccctg 
ccaaaagtat 
agaaatactg 
aggaaatgga 
acaaagatgc 
aacagacgga 
atggtcatat 
attgctgtga 
tggcaaacac 
atacaaggtg 
acatagacct 
aacaatggca 
tgacacaaag 
tagtcgccaa 
ttagtttggg 
tgtgaatgca 
ctgaagtgtg 
gggctaacta 
tctcccagaa 
gtttctcttc 
tcattgcagt 
taaccccaga 
taagtaca.ca 
taagctctga 
aaagctcaac 



gagcatttct 
ccccagcccc 
tcctgcaggt 
tgtccattct 
aaatattttg 
caagattgtc 
agaagtcctg 
tgaatcacat 
tacctactac 
cttccaccaa 
tgatgaagat 
tttatattga 
gctcagtttc 
ggattctaga 
tcaagaagag 
accttaaggc 
gtggaactat 
ttggaatggt 
acatttactt 
gaactagggg 
aagatgaaaa 
tgtaatgcca 
ctataccaca 
gctcactccc 
catgctggtc 
tttaccagcc 
cttttccccc 
cagaacatga 
attatgcagg 
atcagataac 
ttatatataa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1866 



<210> 56 

*21*1> 1028 

<212> DNA 

<213> Homo sapiens 



_<22o>^ . 

<221> SITE 
<222> (1022) 

<223> n equals, a,. trg, or c 

<22b> -' : 

<221> SITE 
<222> J1026) 

<223> n equals a, t,g, or c . 

<220> 
<221> SITE 
<222> (1027) 

<223> n equals a,t,g, or c 
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■ <220> 

• . <221> SITE-." v 

<222> (1028) ■•- 
<223> n equals a,t,g, or c ; 

:<4oo> .56 • >■■>■■■ / v . • 

ff^aaccaaa Srctg&agctd caccgcggtg gcggccgctc tagaactagt ggatcccccg 60 

srgctgcagga attcggcacg aggtggactg gattagctgc ggaggccctg gaagctgcct 120 

gtccttctcc ctgtgcttaa ccagaiggtgc ccatgggttg gacaatgragg ctggtcacag 180 

cagcactgtt actgggtctc atgatggtgg bcactggaga cgaggacgag aacagcccgt 240 

gtgcccatga ggccctcctg gacga^gaca ccctcttttg ccagggccct gaagttttct 300 

acccagagtt <gfgggaacatt ggct:gcaagg ttgttcctga ttgtaaeaac tacagacaga 360 

aaa tea rr f r- r r rtna r n i a * r r-rr= V- - ~ = -» *. «~ ~ ! — _ ■ 420 

480 



agatcacctc ctggatggag Vccgatagtca agttcccggg ggccgtggac ggcgcaacct 
atatcctggt gatggtggat ccagatgccc ctagcajgagc agaacccaga cagagatfcet 
ggagacattg gctggtaaca gatatcaagg gcgccgacct gaagfaaggg aagattcagg 540 
gecaggagtt '"'Wsc^jetae^ig^tc^tVcc^aeei^ acacagtggc ttccatcgct 600 
accagttctt tgtctatctt caggaaggaa aagtcatctc tctccttccc aaggaaaaca 



. . . — — — — . " - — - ;• ~- — 33««t»«V« 660 

aaactcgagg ctcttggaaa atggacagat -ttctgaaccg tttccacctg ggcgaacctg 720 
aagcaagcac ccagttcatg acccagaact accasfgactc accaaccctc caggctccca 
gagaaagggc cagcgagccc aagcacaaaa accaggegga gatagccgcc tgctagatag 
ccggctttgc catccgggca tgtggccaca ctgcycacca ccgacgatgt gggtatggaa 
ccccctctgg atacagaacc ccttcttttc caaataaaaa aaaaatcatc caggaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
anaaaium 



780 
840 
900 
960 
1020 
1028 



<210> 57 

<211> 1854 

-5213>r:*Homo ^sapiens .: v : '.- v -' 

^|20>. . ' :: - • I ; "' ' ' " ' 

<221> SITE • ' 

-:<222>..:(57)-.^.:*:-v:-^-^ -^c;-,.?^.- £ a >-r V * = ; . '. * r • £ 'v ;■•-■•.•>-'•' 
<223> >n equals 'a,t>g/ or c" ' 

,<22 0>v; ;^-V 7 ■ "•• . " • . 

,^2'21^.'iSITE: • . V' " * 

:.*<222> 1 (a-844)' ^v^-r; ■ *- : : ^ 

<2 2 3 > 11 equals" a , t , g , or c , 

r*220>/i&!\ ,:..-vzr . J- 1 . ^ V V* r.- - • ' ' ; ' ; ; " , ' ; 

<221^;sifE t : ^' ■>:.- -■■ ^. ■ • 

<222> (1853) :t - " 

<223> n. equals a , t , g , or c 

<40 0> 57 ■ * • ^ •'• .. ' y -- ' ^ : ' r 

gctgcggact-gcagccecac tcccgcccHt cc^cc^tcgt: gxrtgcacgat ctccachcac 60 

gcacgtccag -ggacagacGg gaatgtatgt ck ttt;gfgggt . c t tggggg^g ggq^cccacg' 120 

aggccatcct cctcttcttg gmcctccttg gCCtgaccck ttccgtgggg aaaccgggtg 180 

cccatggagc ctcagaaatg ccacccggct ggttggcatg gectggggea ggaggcagag 240 

gcaggagacc aagatggcag gtggaggcca ggcttaccac aacggaagag acctcccgc tr. 300 

ggggceggge aggectgget cagctgccac aggcatatgg tggagagggg ggtaccctgcv 360 

ccaccttggg gtggtggcac cagagctctt gtctattcag aegctggtat gggggecegg.- 42 0 

acccctcact ggggacaggg ccagtgttgg agaattctga ttcctttttt .gttgtctttt: 480 

acttttgttt cnaacctggg ggttcgggga gaggccctgc ttgggaacat ctcacgagct 540 

ttcctacatc ttccgtggtt cccagcacag cccaagatta tttggcagcc aagtggatgg.. 600 

aactaacctt cctggactgt gtttegcate eggegttate tggaaagtgg actgaaegga 660 

atcaagctct gagcagaggc ctgaagcgga agcaccacat cgtccccgcc catctcactc 720 
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tctcccttga tgatgcccct agagctgagg ctggagaaga caccagggct gactttgacy 
gagggccatg gacgcgacag gcctgtggcc ctgcgcatgc tgaaataact ggaacccagc 
ctctcctcct acaccggcct acccatctgg gcccaagagc tgcactcaca cccctacaac 
gaaggacaaa ctgtccaggt cggagggatc acgagacaca gaacctggag gggtgtgcac 
gctggcargt ggcctctgcg gcaattgcct caccctgagg acatcagcag tcagcctgct 
cagagcgggg gtgctggagc gcgtgcagac acagctcttc cggagcagcc ttcaccttct 
ctctgggatc agtgtccggc tggccgacgt ggcatttgct gaccgaatgc tcatagaggt 
tgacccccac agggtcacgc aggactcgga cactgccctg gaaacatgga tggacaaggg 
cttttggcca caggtgtggg tgtcctgttg gaggagggct tgtttggaga aggga^gctg 
gctgggggag aaacccggat cccgctgcat ctccgcgcct gtgggtgcat gtcgcgtgct 
catctgttgc acacagctca ct'cgtatgtc ctgcactggt acatgcatct gtaatacagt 
ttctacgtct atttaaggct aggagccgaa tgtgccccat tgtcagtggg tccacgtctc 
tccccggccc ctctgggcta aggcagtgtg gcccgaggct taaaaagtta ctcggtactg 
tttttaagaa cactfcttata gagttagtgg aaggcaagtt aagagccaat cactgatccc 
caagtgtttc ttgagcatct ggtctggggg gaccactttg atcggaccca cccttggaaa 
gctcaggggc aggcccaggt gggatgctca ccctgtcacc gaggfgttttg gttggcatcg 
ttgtttttga atgtagcaca agcgatgagc aaactctata agagtgtttc aaaaattaac 
ttcccaggaa gtgagttaaa aacaataaaa gccctttctt gagttaaaaa gaaaaaaaaa 
aaaaaaaaaa aacccggggg ggggcccggt accaaattcg cccnaaaggg ggnc 

<210> 58 

<211> 1349 , r 

<212> DNA 

<213> Homo sapiens 



ctccaacatg gagcctcttg cagcttaccc gctaaaatgt tccgggccca gagcaaaggt 
atttgcagtt ttgctgtcta tagttctatg cacagtaacg ctatttcttc-,taca'actaaa 
attcctcaaa cctaaaatca acagctttta tgcctttgaa gtgaaggatg caaaaggaag 
aactgtttct ctggaaaagt ataaaggcaa agtttcacta gttgtaaacg tggccagtga 
ctgccaactc acagacagaa attacttagg gctgaaggaa ctgcacaaag agtttggacc 
atcccacttc agcgtgttgg cttttccctg caatcagttt ggagaatcgg agccccgccc 
aagcaaggaa gtagaatctt ttgcaagaaa aaactacgga gtaactttcc r ccatct£cca 
caagattaag attctaggat ctgaaggaga acctgcattt agatttcttg ttgattcttc 
aaagaaggaa ccaaggtgga atttttggaa gtatcttgtc aaccccgagg gtcaagttgt 
gaagttctgg aggccagagg agcccattga agtcatcagg cctgacatag cagctctggt 
cagacaagtg atcataaaaa agaaagagga tctatgagaa tgccattgcg tttctaatag 
aacagagaaa tgtctccatg agggtttggt ctcattttaa acattttttt -tttggagaca 
gtgtctcact ctgtcaccca ggctggagtg cagtagtgcg -ttctcagc.te attgcaacct 
ctgccttttt aaacatgcta ttaaatgtgg caacgaagga ttttttttta atgttatctt 
getattaagt ggtaatgaat gttcccagga cgaggatgtt acccaaagca aaaatcaaga 
gtagccaaag aatcaacatg aaatatatta actacttcct ctgaccatacv.taaaga'attc 
agaatacaca gtgaccaatg tgcctcaata tcttattgtt caacttgaca ;ttttctagga 
ctgtacttga tgaaaatgcc aacacactag accactcttt ggatjtcaaga gcactgtgta 
tgactgaaat ttctggaata actguaaatg gttatgttaa tggaataaaa cacaaatgtt 
gaaaaatgta aaatatatat acatagattc aaatccttat atatgtatgc ttgttttgtg 
tacaggattt tgttttttct ttttaagtac aggctcctag tgttttacta taactgtcac 
tatgtatgta actgacatat ataaatagtc atttataaat gaccgtatta taacatttaa 
aaaaaaaaaa aaaaaaaaaa aaaaa'aaaa . -~ . 



<210> 59 r ~ : 

<211> 1072 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> SITE 



780 

840 

900 

960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 

1740 ( : r 
1800 { 
1854 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1349 
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<222> (374) 

<223> n equals a,t,g. 



or c 



<400> 59 
ggcasagcQC 
aatgcagatc 
tgccctgccc 
ggtgtgggag 
ggtgtacgac 
catcgccctc 
cacctktttt 
tgtcatctca 
ggacttctat 
cttgggctgg 
cccctcgggg 
tgccatctct 
atgggggctc 
gggttcgtac 
ttcatttgaa 
cacccttgga 
atctcagaag 
caacaagaca 



: ttatctcctt 
. ctgggagtcg 
a tgtggaagg 
ggcctgtgga 
tcactgctgg 
cttgtggccc 
tatnataagg 

ggsrgtcctga 

aaccccctgg 
gcggcctcag 
gggtcccagg 

cgggggccct 
cgctggcgct 
cttttgtttc 
aactgagcca 
tgatggagcc 
ccagtcaagc 
gactgtcccc 



cgcagtgcag 
tcctgacact 
. tgacygcttt 
.tgtcctgcgt 
cgctgccaca 
tgttcggctt 
; attccaaggc 
cgctaatccc 
tggctgarge 
gccttttgtt 
gccccagcca 
ctgagtaccc 
agagccatcc 
tgcctcctgc 
aggtgttgac 
aaagagggga 
tatggaacta 
aagagrttcct. 



ctccttcaac ctcgccatgg cctctgccgg 60 

gctgggctgg gtgaatggcc tggtctcctg 120 

catcggcaac agcatcgtgg tggcccaggt 180 

ggtgcagagc accggccaga tgcagtgcaa 240 

ggacctgcag gctgcacgtg ccctctgtgt 300 

gctggtctac cttgctgggg ccaagrtgtac 360 

ccgcctggtg. ctcacctctg, ggattgtctt 420 

cgtgtgctggacggcgcatg cca.tcatccg 480 

ccaaaagcgg gage tggggg cctccctcta 540 

gctgggtggg gggttgctgt getgeacttg 600 

ttacatggcc cgctactcaa catctgcccc 660 

taccaagaat taegtctgae gtggagggga 720 

agaagtggca gtgcccaaca gctttgggat 7 BO 

tatttttctt ttgactgagg >atatttaaaa. 840 

tcagactctc acttaggctc tgctgtttct 900 

cgctttgaga ttctggatct tgacatg;ccc 960 

atgeggagge tgcttgctgt gctggctttg 1020 

getgetgetg ggggctgggc tt 1072 



<210> 60 r 
<211> 2508^ 
<212> DNA 

< 2 1 3 > . Homo I s api ens * 



<4Q0> 60 ■'. 

tcaqagctga 
. H cacctcctcc 
"tcatQctccc 
tcggccccac; 
gtcccaagat 
; tj t t gaggaigg; 
tctcgagagg 
gcagcccctc 
gatgggctca 
ggggaaggtg 
gtggccactg 
tcagggcagc 
ccggctggag 
gatgagcccc 
cagttgaacc 
ggtcttcaga 
tcccacagcc 
acttctccca 
ccctatttgg 
ttccccctct 
tgccctttcc 
ggtgcagcca 
agctgtgggg 
acactcccca 
atatctgtga 
ctcacctcca 
gctccgctca 
ttctgtgctc 
ttcccggcct 



-ggaagacctc 
-ctctctggcc 
fe ctcgaacccc 
-gtcatg^gtg 
I'cacgtcgrgca 
S&SrJ&c cc t c 
atggagggga 
atgggctcgc 
tccttggaga 
tggaccccca 
gcatcatctt 
aaggtgccct 
tcactgtgct 
gagggggacc 
ggtgagggca 
getggggegg 
cctgggcctc 
gtctctcagg 
tcttttccca 
ttgtcttgaa 
ctcttcctct 
agcaggaggc 
agetggggee 
gccccacggg 
cttcgggtcc 
cctccacagg 
gctgactctc 
agctcactca 
gatgttgtgg 



agacatggag 
actgc.tgttg 
^ acc.a ggc cc a 
cgtgtgggag: 
agtcctgcct 
atcccaa tac. 
ccccaactct- 
aaccccacac 
ggcaccfcgcc 
gctctatgtc 
caag'ttctgc 
gaggcaggag 

gggggectte 

ccggcctggg 

ggggcaatgg 
gggtgccctc 

ccaagggggc 
atctgtgccc 
Cgccaccttg 
cttccccttc 
caggattccc 
caaggggecg 
acaggggctc 
caatcctatc 
ctgtccccac 
ccatttgcac 
atgttctctc 
gtggtcagcg 
tggtgj:gcgg 



. tccaggatgt ggcctgcgct 
,;Ctgcccctcc caccgcctgc 
.gcccgccccc icgtgrtgcca g 
ccga gcac etc * c a c caagee g 
: ggca ctgeae ccccagccac 
_ -ccctgggc ta ..tcgtgtgggg 
- gceaatcccg gat t tetgga- 
cccaactcag actccatgcg 
accctgcggt cattcctgtt 
acaattacca tctccatcat 
tgggaccgea gecagaageg 
gagagecage agccactgac 
ggggactcac ctacccccac 
atgccccacc ccaagggggc 
gatgggaggg caaagaggga 
tggatgggta gcgaggaggc- 
tggaccagct cctctctggg- 
tattctctgc ;tgcccataac 
tctaagacaa ctctgccctc 
tattctggee taccccttgg 
ctggtgaatc tgtgatgccc 
gcacagcccc catcccactg 
c tggc tec tg ccccc ttgeae 1 
tgctcgccct ectgeaggtg 
ccttgtgcac tcacatgaaa 
aegetc ct g c I aede tc tec c • ■ 
gtctcacatt tgcactctct 
Cttcctgcac actttacctc 
cgtgctcact ctctccctca 



gctgetgtcc 
•tcagggctct 
.gggaggcccc 
7atcte<b'tcgg 
^cccatcaggc 
/tcccaccgtg 
ctatggtttt 
aggtgatgga 
egggggcegt 
catt^ttctc 
acgcagaCcc 
agacctgtcc 
ccctgaccat 
tccagccttc. 
aggcaaetta 
aggcg€ggcc 
aggcaccctt 
tc^caac6ctg 
tcaaccttga. 
ttcctgactg 
ccaatVttgg 
>agggtggggc 
?a c c a e'e c gga 
ggggcctcac 

gccttgcaca 
egtccatacc 
ccttcccaca , 
tcatgtgcgt 
tgaacaccca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960. 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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cccacctcgt 
ggctccttgg 
ctccccatcc 
tagtgaggcc 
ttttggggag 
tcctacagtc 
ttcagagccc 
cctaggctgc 
tctacccttc 
tctccttcct 
. ggtttttcca 
gtattatctc 
aaaattttca 



ttccgcagcc 
gccctcatcg 
tactccaagg 
ccagacttca 
tcgcctgctg 
ccttttgtct 
cctgagccag 
cagggaccgg 
ccttcccgga 
tttgcttccc 
ccttcctcct 
tttcttcttc 
aataaagcct 



cctgcgtgct 
gtcatggtct 
atgccggcat 
cccccagccc 
cactacatga 
tgtctgtcct 
tcctcccttc 
agtcagctgg 
ctccctcctg 
tgccctttcc 
tcccttcttc 
ttgtggtgat 
ttgcaagata 



gctccagagg 
cgtcccattc 
caccctgagg 
actgctaaaa 
gaaagggact 
ggctgtctgt 
ccagcctccc 
ttcaaggcca 
tcccctcctt 
ccctcctcag 
cctggctcct 
catcttgaat 
aaaaaaaaaa 



tgggtgggag 
cacaccattt 
gctccccctt 
tctgttttct 
cccatttgcc 
gtgtg'tgcca 
tttgggcctc 
tcgggagctc 
tcctccctcc 
gttcttccct 
aggctgtgat 
tactgtggga 
aaaaaaaa 



gtgagctggg 
gtttctctgt 
gggaatgrggg 
gacagatggg 
cttccctttc 
ttctctggac 
cccaactcca 
tgcctccaag 
ttccttccac 
ccttcecact 
atatattttt 
tgtaagtttc 



1800 
1960 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2508 



,<210> 61 
:<211> 952 
. <212>; DNA i— 
<213> Homo, sapiens 



<400> 61- 
gaattcggca 
ccatgggttg 
tcactggaga 
ccctcttttg 
ttgttcctga 
aagttcccgg 
ccctagcaga 
gggcgccgac 
ctccccaccg 
: aaaagtcatc 
: r atttctgaac 
ctaccaggac 
aaaccaggcg 
iV cact gcccac 
; : rtccaaataaa 
- aaaaaaaaaa: 



cgaggccctg gaagctgcct 
gacaatgagg ctggtcacag 
cgaggatgag aacagcccgt 
ccagggcctt gaagttttct 
ttgtaacaac tacagacaga 
gggccgtgga cggcgcaacc 
gcagaaccca gacagagatt 
ctgaagaaag ggaagattca 
gcacacagtg gcttccatcg 
: tctctccttc ccaaggaaaa 
v cgtttccacc tigggcgaacc 
.tcaccaaccc ::tccaggctce 
gagacagctg 'cctgccagati 
.caccgacgat ^gtgggtatgg* 
vaaaaaaatca .tccacccaaa'-i 
.aaaaaaaaaa aaaaaaaaaa' 



gtccttctcc 
cagcactgtt 
gtgcccatga 
acccagagtt 
agatcacctc 
tataatcctg 
ctggagacat 
gggccaggag 
.ctaccagttc 
Lcaaaactcga 
• t gaagcaagc'^ 
cagagaaagg ' 
~agccggrcttt' 
aaccccctct 
aaaaaaaaaa 
aaaaaaaaaa 



ctgtgctt'aa 
accgggtctc 
ggccctcttg 

ggggaacatt 

ccggatggaa 
gtgatggtgg 
tggctggtaa 
ttatcagcct 
tttgtctatc 
ggctcttgga 
Nacccagttca 
gccagcgagc 
f gccatcc"£gg l 
■ggatacaga'a 
aaaaaaaaaa 
aaaaaaaaaa 



ccagaggtgc 
atgatggtgg 
gacgaggaca 
ggctgcaagg 
gccgatagtc 
atccaga tgc 
cagatatcaa 
accaggctcc 
t tcaggaagg 
aaatggacag 
tgacccagaa 
ccaagcacaa 
catgt^gcca 
ccccttcttt 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
952 



<210>~,62 rr-> <«: . ' ' . ' " '■ ' • ' 1 

,...5?li>..-2'07_ v;,-.:--.- . 'a....* ; ' ' ; ; * ' 

.<212>Z.PRT" . s . . \-'V" " *>* • " : " "'" 

: <2 13 > Homo sapiens :."'■> ' ' : """" ;r - 

« k<220>-— -~ . ; " mmr.~f.*L«*-i ;.»'.^t^--_ . ^ ^ U -.~1L? ... i". . -vi >. -.-A 

<221>;SITEV >:v. - - 1 . " ■ 

...<222>^j 143);^. * ' 

<2 2 3> -Xaa equals any of the naturally occurring L- amino acids' 

.^<220>o.:.: ■"»■.■.•■■..•' ; ~ ~ " ' 
p;5221> jS SITB.: ., - 

-^c222> -(207.); : -_ : : ; < : - - : ; - ■ *' ■ - 

e . S22 3 > ;Xaa .^equals s t op t ransl a t i on 'f ; : 

<4Q0> 62 V . ' "! 

. Met Ala^ Ser His Gly Leu Cys Pro Cys Leu Leu Met Gly Thr Gly Trp 

•I-.-.- ■ .•: ■ : r, '5 • v.-. 10. 15 ' • 



Gly Leu Trp Thr Leu Leu Pro Asp Leu Glu Val Met Ala Gly Lys Gly 
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20 25 30 

Arg Met Pro Phe Ala Gly lie Ser Val Thr Ser Gly Phe Leu Arg Ser 
35 40 45 

Leu Lys Arg Ala Pro Leu Pro His Thr Gly Ser Pro Asp Pro Arg Pro 

50 - 55 ; 60 

Ser Gly He Trp Ser Gly Val Arg Thr Thr Ser Glu Glu Ala Gly Ala 
65 70 75 : 80 

Thr Ser Thr Gin He Ser Thr Ala Ala Pro Arg Phe His Ser Arg Afg 
85 90 95 

Lys Gly Pro Lys Arg Asn Leu Ala Pro Gin Leu Arg Val Leu Val His 
- 100 105 110 

'•' -" ■ ? • 

Arg Thr Val Pro Pro Gly Gin Leu Val Tyr Ala Pro Gin Thr Val Asp 
115 120 125 

Ser Leu Arg Gly Thr Leu Leu Arg Pro Pro Ala Trp Leu Leu Xaa Gin 
130 135 140 

Val Pro Cys Phe Tyr Ser Gly Gin Pro Leu Leu Val Ser Ala Ser Val 
145 « 150 155 160 

Leu Cys Arg Asp Leu Met Gin Phe Leu Phe Leu Leu Lys Ser Tyr Leu 

• ; :•' - 165 : ' 170 : '" 175 

Leu Pro . Phe Leu Glu Val Cys Arg He . Gly Trp Glu Gin lie Gin Arg . 

''-180- ! 185 ' ''"190' ■.'.',']'•"'' 

He Leu Gly Ala Gly Leu Trp Arg Gin Lys Glu . Gly . Ash Gly Xaa 

195 ; - 2ob • ; ' l 205'"' :' '■' 



<210> 63 

<211> 109 

<212> PRT 

<213> Homo sapiens 

<220> ' 

<221> SITE ■-*.•- . '\' t: I 

<222> (109) 

<223> Xaa equals stop translation 
<400> 63 

Met Thr Trp Trp Tyr Arg. Trp Leu Cys Arg Leu Ser Gly Val Leu Gly. 

1- ■ ■ '•" •" 5 ' "• 10 ■ :m ' ' 15 

Ala Val Ser . Cys Ala He Ser Gly Leu Phe Asn Cys lie Thr lie His 

: - -.20.-. ■ ;-;< ■■ •••25 ; ' :: ' \: 30 

Pro Leu Asn He Ala Ala Gly Val Trp Met Met Met Ala Val Val Pro 

He Val lie. Ser Leu Thr Leu Thr Thr Leu Leu Gly Asn Ala He Ala . 

50--.- : .. :■:.-. ■■■> ' "55 \ : *-* f ; so ~ " 
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Gly His Leu Tyr Met Gin Asn Phe Glu Leu Phe Lys Asp Leu Phe Val 
130 135 140 

-Glu Leu Lys Arg Tyr Tyr Val Val Gly Asn Val Asn Leu Glu Glu Met 
145 150 155 i 6 o 

Leu Asn Asp Phe Trp Ala Arg Leu; Leu Glu Arg Met Phe Arg Leu Val 
165 170 175 

Asn Ser Gin Tyr His Phe Thr Asp Glu Tyr Leu Glu Cys Val Ser Lys 
180 185 ' 190 

Tyr Thr Glu Gin Leu Lys Pro Phe Gly Asp Val Pro Arg Lys Leu Lys 
195 200 205 



(/ 
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Phe Ala Thr Gly Val Leu Tyr Gly Leu Ser Ala Leu Gly Lys Lys Gly 
6S ™ 75 80 

Asp Ala He Ser Tyr Ala Arg lie Gin Gin Gin Arg Gin Gin Ala Asp 
85 90 95 

Glu Glu Lys Leu Ala Glu Thr Leu Glu Gly Glu Leu Xaa 
100 105 

<210> 64 
<211> 287 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (287) 
<223> Xaa equals stop translation 

<400> 64 

Met Ala Arg Phe Gly Leu Pro Ala Leu Leu Cys Thr Leu Ala Val Leu 
1 5 io is 

Ser Ala Ala Leu Leu Ala Ala Glu Leu Lys Ser Lys Ser Cys Ser Glu 
20 25 " " 30 

Val Arg,.Arg Leu Tyr Val Ser Lys Gly Phe Asn Lys Asn Asp Ala Pro 
35 40 " 45 

Leu His Glu ;ile Asn Gly Asp His Leu Lys lie Cys Pro Gin Gly Ser 
50 55 60 

Thr Cys Cys Ser Gin Glu Met Glu Glu Lys Tyr Ser Leu Gin Ser Lys 
65 70 75 80 

Asp Asp Phe Lys Ser Val Val Ser Glu Gin Cys Asn His Leu Gin Ala 
85 90 95 

Val Phe Ala Ser Arg Tyr Lys Lys Ser Asp Glu Phe Phe Lys Glu Leu 

100 105 \ no Q f 

Leu Glu Asn Ala Glu Lys Ser Leu Asn Asp Met Phe Val Lys Thr Tyr 
115 120 . 125 
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Leu Gin Val Thr Arg Ala Phe Val Ala Ala Arg Thr Phe Ala Gin Glv 
210 215 220 

.•: - 

Leu Ala Val Ala Gly Asp Val Arg Glu Gin Gly Leu Arg Gly Lys Pro 

225 230 235 ; ;>^240 

His Ser Pro Val Tyr Pro Cys Pro Val Glu Asp Asp Leu Leu Leu Pro 

245 250 255,./ 

Leu Pro Gly Ser Arg Asp Cys Glu Ala Met Leu Gin Leu Leu Leu Lys 
260 265 270 

His His Glu Arg Leu Phe Gly Gin Pro Arg Gly Ser Arg Phe Xaa : 

; v 275 -'::" - -:r 2 80 • • 2Q5 r ' 

<2io> .65 • 
<211> 86 ^ 
<212> PRT 

<213> Homo sapiens • ' .'■••*--.» 

<220> , 
•<221>--SITE; - '" V* ■ - ' r- ... . '■ ^ \ 

<222> (44) 

<2 t 23> *** equals any of the Rurally occurring L-amino acids 

<22o> ■ . 

<221> SITE 

<222>^.(.57).i ; .'. * \ v - . '. - 'H* - •!* O ■ Y i. \ >. .-it. 

<223> .Xaa equals any of the naturally occurring L-amino acids 

<220>-r" . / ■_ \ r S j- .« * : : ' •- vv! i 0 * 

<221> SITE i 
<222> (86) 

<2.23>;:Xaa: -equals istop -translation ' "•' - ' » s ■ — 

<400> 65 

Met- Leu LeuGlh ; Leu Leu His Val Phe Trp Ser Cys Leu lie Le5 &'g 

1 ^5 16 15 

Met Leu .Tyr \ Ser Phe" Met Lys -Lys Gly Gin Met Glu Lys Asp lie Arg"' 

"•' 20 >:.-'. 25 K 30 . 

Ser Asp Val Glu Glu Ser Asp Ser Ser Glu Glu Xaa Ala Ala Ala Gin 

• - 35 40 - 45 

Glu Prp lLeu^Glh Xeu Lys Ash Gly 'Xaa: Ala' Gly" dlV Pro' : ArW Pro^Xla* 

50 t :. 55 60 . " j 

Pro Thr Asp Gly Pro Arg Ser Arg Val Ala Gly Arg Leu Thr Ash Arg 

65 • ■" . 70 75 " 80 

His.Thr.:Thr Ala Thr "Xaa »;•• '. 'v - hi: 

85 ' 

<210> 66 -i -> 

<211> 303 
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<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (237) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (303) 

<223> Xaa equals stop translation 
<400> 66 

Met Lys Ala Pro Gly Arg Leu Val Leu lie He Leu Cys Ser Val Val 
1 _ 5 10 15 

Phe Ser Ala Val Tyr He Leu Leu Cys Cys Trp Ala Gly Leu Pro Leu 
20 2S 30 

Cys Leu Ala Thr Cys Leu Asp His His Phe Pro Thr Gly Ser Arg Pro 
35 * 40 45 

Thr Val Pro Gly Pro Leu His Phe Ser Gly Tyr Ser Ser Val Pro Asp 
50 55 60 

Gly Lys Pro Leu Val Arg Glu Pro Cys Arg Ser Cys Ala Val Val Ser 
65 70 75 ^ 80 

Ser Ser Gly Gin Met Leu Gly Ser Gly Leu Gly Ala Glu Ile'Asp^Ser 

. -.85. _ ; t _ . ..,90 " . . ■ "95 ".: -> 

Ala Glu Cys Val Phe Arg Met Asn Gin Ala Pro Thr Val Gly Phe Glu 

100 105 110 . - »>: ■ 

Ala Asp Val Gly Gin Arg Ser Thr Leu; Arg Val Val Ser His Thr Ser 
115 120 125 

Val Pro Leu Leu Leu Arg Asn Tyr Ser His Tyr Phe Gin Lys Ala- Arg 
130 135 .140 

Asp Thr Leu Tyr Met Val Trp Gly Gin Gly Arg His Met . Asp Arg Va 1 
145 * 150 155 . 160 

Leu. Gly -Gly Arg Thr Tyr Arg Thr Leu Leu. Gin Leu Thr Arg Met "Tyr 
~V" 16*5 " , 176 - 175 

Pro Gly Leu Gin Val Tyr Thr Phe Thr Glu Arg, Met Met Ala Tyr Cys 
' 180 185 190 

Asp Gin He Phe Gin Asp Glu Thr Gly Lys Asn Arg Arg Gin Ser Gly 
'195 200 205 

Ser Phe Leu Ser Thr Gly Trp Phe Thr Met He Leu Ala Leu Glu Leu 
210 215 220 

Cys Glu Glu He Val Val Tyr Gly Met Val Ser Asp Xaa Tyr Cys Arg 
225 230 235 240 
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Glu Lys Ser His Pro Ser Val Pro Tyr His Tyr Phe Glu Lys Gly Arg 
245 250 255 

Leu Asp Glu Cys Gin Met Tyr Leu Ala His Glu Gin Ala Pro Arg Ser 
260 265 270 

Ala His Arg Phe lie Thr Glu Lys Ala Val Phe Ser Arg Tr pi Ala Lys 
275 280 285 

Lys Arg Pro He Val Phe Ala His Pro Ser Trp Arg Thr Glu Xaa 
290 295 300 



<210> 67 

<211> 150 

<212> PRT 

<213> Homo sapiens 

• <22'0>; 
<221> SITE 
<222> (15) 

<223> Xaa equals any of the naturally occurring L- ami no acids 
<220> 

<221>''^'SItE ' 
<222> (39) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 
<221> SITE 
<222> (64) 

<223> Xaa equals any o£ the naturally occurring L-aminb acids 



<220> 
<221> SITE 
<222> (67) 

<223> Xaa equals any of the naturally occurring L-amino acids ' 
<220> 

<221>'- SITE •'• ' ' ■- « >; / '» ; ■ 

<222> (99) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE ■■ J- - ■'. 

<222> (124) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (125) ;J " .' • ' '" ■> 

<223> Xaa -equals any of the naturally occurring L-amino acids 

<220> .. . 

<221> SITE 

<222> (150) . 

<223> Xaa equals stop; translation V '- ''• ■'" 

<400> 67. 
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Met Ala Ala Trp Val Phe Pro Leu Leu Ser Val He His Thr Xaa Leu 
1 5 10 15 

Pro Gin Ala Ser Pro Glu He Trp Val Thr Gin Ser Glu Gly Gly Asp 
20 25 30 

Gin Gly Val Ala Cys Glu Xaa Val Gly Gly Val Leu Ser Thr Leu Asp 
35 40 45 

Arg He Glu Leu Cys Phe Leu Ser Asp Arg Ala Ser Ser Gly Cys Xaa 
50 55 60 

Asp Lys Xaa Pro Gin Thr Gly Val Leu Phe Leu Gly Ala Gly He Cys 
65 70 75 80 

His Glu Gly Val Gly Arg Ala Gly Ser Ser Arg Ala Leu Ser Pro Gly — • 

85 90 95 ( 

Pro Ala Xaa Ala Val Phe Pro Ser Phe Pro Cys Ala Phe Pro Gly Pro 
100 105 110 

Ser Cys Val Cys Leu Cys Pro Arg Leu Ser Trp Xaa Xaa Tyr Arg Ser 
115 120 125 

Gin Gly Pro Trp Ser Tyr Trp He Arg Ala Thr Leu Met Ala Ser_Cys 
130 135 140 

His Cys Ser Tyr Leu Xaa 
145 150 

<210> -68. 
<211> 358 

<212> PRT .:: - 

<213> Homo sapiens 

<220> •: _ 

<221> SITE 
<222> (44) 

<223> Xaa equals any of the naturally occurring L-amino acids'. ■ 



<220>. 
<221> SITE 
<222> (358) 

<223> Xaa equals stop translation - -• ; - 

<4PP> : ,;68 ;.. .. „; , . ' • " ' 

Met Cys Phe Ala Thr Ala Ala Phe Phe Phe Phe Phe Thr Leu Leu Met 
1 5 10 15 . 

Leu Cys Val Ser Ser Ser Arg Asp Pro Arg Ala Ala He Gin Asn Gly 



; - -. 20 ~r-> :: 25 ....... ,30 



- 5- ... 



Phe Trp Phe Phe Lys Phe Leu He Leu Val Gly Xaa Thr Val Gly Ala 
35 40 45 

Phe Tyr He Pro Asp Gly Ser Phe Thr Asn He Trp Phe Tyr Phe Gly 
50 55 60 



3 



C 



) 
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Val Val Gly Ser Phe Leu Phe lie Leu He Gin Leu Val Leu Leu lie 

80- 



g 5 70 75 



Asp Phe Ala His Ser Trp Asn Gin Arg Trp Leu Gly Lys Ala Glu Glu 
65 90 95 . 

Cys Asp Ser Arg Ala Trp Tyr Ala Gly Leu Phe Phe Phe Thr Leu Leu 
100 105 - 110 

Phe Tyr Leu Leu Ser lie Ala Ala Val Ala Leu Met Phe Met Tyr Tyr 
115 120 ' 12 5 

Thr Glu Pro ser Gly cys His Glu Gly Lys Val Phe He Ser Leu Asn 
130 135 140 

Leu Thr Phe Cys Val Cys Val Ser He Ala Ala Val Leu Pro Lys Val 

150 y - 155 . iso 

Gin Asp Ala Gin Pro Asn Ser Gly Leu Leu Gin Ala Ser Val He Thr- 
165 170 : i 75 

Leu Tyr Thr Met Phe Val Thr Trp Ser Ala Leu Ser Ser lie Pro Glu 
180 185 190 

Gin Lys Cys Asn Pro His Leu Pro Thr . Gin Leu Gly Asn Glu Thr Val 
195 -'i : 200- 205 : " --V V 

Val Ala Gly Pro Glu Gly Tyr Glu Thr Gin Trp Trp Asp Ala Pro Ser 

...... *+y- l} 2%S>. y.:\ :. : ^220 ••*•' 

lie Val Gly Leu He lie Phe Leu Leu Cys Thr Leu Phe lie Ser Leu 
230 235 240 

Arg Ser Ser Asp His Arg Gin Val Asn Ser Leu Met Gin Thr Glu Glu 
245 250 255 

Cys Pro Pro Met Leu Asp Ala Thr Gin Gin Gin Gin Gin Gin Val Ala- 

265 . 270 

Ala Cys Glu Gly Arg Ala Phe Asp Asn Glu Gin Asp Gly Val Thr Tyr 
275 280 285 

Ser Tyr Ser Phe Phe His Phe Cys Leu J^l Leu; Ala S er Leu riis A^l ' ; 

Met Met Thr Leu Thr Asn Trp Tyr Lys Pro Gly Glu Thr Arg Lys Met- 

U * 310 \y ":\r "■' 315 , 320 

He Ser Thr Trp Thr Ala Val Trp Val Lys lie Cys Ala Ser Trp Ala 
325 ~ - : • 330* •'- • - '335= - 

Gly Leu Leu Leu Tyr Leu Trp Thr Leu Val Ala . Pro Leu Leu Leu Arg - - 



350 



Asn Arg Asp Phe Ser Xaa 
355 



<210> 69 
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<211> 112 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (112) 

<223> Xaa equals stop translation 
<400> 69 

Met Gly Pro Ser Ser Cys Leu Leu Leu He Leu He Pro Leu Leu Gin 
1 5 10 15 

Leu He Asn Leu Gly Ser Thr Gin Cys Ser Leu Asp Ser Val Met Asp 
20 25 30 

Lys Lys He Lys Asp Val Leu Asn Ser Leu Glu Tyr Ser Pro Ser Pro 
35 40 45 

He Ser Lys Lys Leu Ser Cys Ala Ser Val Lys Ser Gin Gly Arg Pro 
SO 55 60 

Ser Ser Cys Pro Ala Gly Met Ala Val Thr Gly Cys Ala Cys Gly Tyr 
65 70 75 80 

Gly Cy3 Gly Ser Trp Asp Val Gin Leu Glu Thr Thr Cys His Cys' Gin 
85 90 95 

Cys Ser Val Val Asp Trp Thr Thr Ala Arg Cys Cys His Leu Thr Xaa 
100 105 110 



<210> 70 

<211> 184 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (184) 

<223> Xaa equals stop translation 
<400> 70 

Met He Cys Ser Gly Phe Phe Gly Trp Trp Trp Trp Trp Cys Phe Leu 
1 5 10 15 

Met Gly Leu Ser Gly Phe His Gin Thr His Phe Pro Ala Ala Val Trp 
20 25 30 

Ser Gly Pro Glu Asn Thr Lys Pro Pro Asp Pro Arg Pro Thr Pro Thr 
35 40 45 

His His Pro Ala Ser Ala Ala Leu Ser Gin Asp Ser His Gly Asn Glu 
50 55 60 

. Gly He His Leu Leu Pro Asp Thr His Trp Ala Leu Arg Pro Ser Gin 
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-65 . ■:■ ,-70 ..- V, ; .;75.:.- --80 ' 

Gly Pro His Asn Gly Pro Gin Arg Arg Gly Pro Thr Thr Cys Trp He 

. . • "85 f : - . . -:.'-90-."-' • -95 

Phe Pro Gly Lys Gly Val Arg Gly Trp Arg Gly Arg Ala Val Arg Leu 

■:■ 100 V. . > .a05 i'r-T • 110 . . > ■ 

Phe Pro Ala Pro Ser Pro lie Cys Thr Leu Val Ala Arg Val Ser Gin 
115- . i20 ... " ; 125 

Arg Gly His Pro Cys Pro Arg Thr Leu Ser Pro Ser Ser Ala Pro Cys 

130 1 ' ..135- •■ .'X40 

Phe Leu He Leu Lys Leu Gin Gly Gly Trp Glu Asp Ser Asn Gly Asn 
•145 150 \- ■■•:■!. 155 i6o 

Gly. Ser Lys Asp Thr Leu Arg Asn Cys Gly Leu Pro Asp Lys Glu Ser 

<•;■ - i65 : ; 170 .-.7; ' 175 "* • 

I*ys Arg Leu Gly Leu Gin Ala- Xaa 
<210> 71 

<211> 254 " 

<212> PRT ; 
<213> Homo sapiens j 

">v\ '• ." ..f '. ...V, .. ■".!.'.•':.■ •". . :•< '• 

<220> 

<221> SITE 

<222> (254) •.(:;.■:"■ 
<223> Xaa equals stop translation , ^ 

<400> 71 ~ - 

Met lie Val. Gly Ser Pro Arg Ala Leu Thr Glh Pro Leu Gly Leu Leu 

.fl.a": ■••:> .'V;-- - ',75' ■ I \ \ , 7 . ./ 10 V - " '.' 1 \ +' ..'15 •• 

Arg Leu Leu Gin Leu Val Ser Thr Cys Val Ala Phe Ser Leu Val Ala 

. :fl .* -20 -i; 1 /-;' ■. ■>.::, u "-. . 25 ---i vn ,! : ;. -'^nu • ! :30 - : 

Ser Val Gly Ala Trp Thr Gly Ser Met Gly Asn Trp Ser Met Phe Thr 

■. f.i-: 35f ' -v '40' '^iT ■- L-I'" .;.--45. i '-.rr. •■rv\: 

Trp Cys" Phe Cys Phe . Ser Val Thr Leu He He Leu He Val Glu Leu 

o ; a -50> ., s X li']/" ; /55 .;- *60 -- iv- 4 

Cys Gly Leu Gin. Ala Arg Phe Pro Leu Ser Trp Arg Asn Phe Pro lie 

.65.- 70 -fi ^\ \^:> sir ■:7-5 ^ < - : " - "80 

Thr Phe Ala Cys Tyr Ala Ala Leu Phe Cys Leu Ser Ala Ser He lie 

/.-/J 1 i.-..'V ;-85'. -f I.'jO" : ;90 rs'v -'•'/'':» ?.-95 ::*'■?&. 

^ ■ ' 0*: " : ' 

Tyr Pro Thr Thr tyr Val Gin Phe Leu Ser His Gly Arg Ser Arg Asp 

100 105 / HO ■' :..r 

His Ala He Ala Ala Thr Phe Phe Ser Cys He Ala Cys Val Ala Tyr 
.115 120 125 
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Ala Thr Glu Val Ala Trp Thr Arg Ala Arg "Pro Gly Glu lie Thr Gly 
130* 135 140 

Tyr Met Ala Thr Val Pro Gly Leu Leu Lys Val Leu Glu Thr Phe Val 
145 150 155 160 

Ala Cys lie He Phe Aia Phe lie Ser Asp Pro Asn Leu Tyr Gin His 
165 170 175 

Gin Pro Ala Leu Glu Trp Cys Val Ala Val Tyr Ala He Cys Phe He 
180 185 190 

Leu Ala Ala He Ala He Leu Leu Asn Leu Gly Glu Cys Thr Asn Val 
195 200 205 

I*eu Pro He Pro Phe Pro Ser Phe Leu Ser Gly Leu Ala Leu Leu Ser 
210 215 220 

Val. Leu Leu Tyr Ala Thr Ala Leu Val Leu Trp Pro Leu Tyr Gin Phe 
225 230 235 240 

Asp Glu Lys Tyr Gly Gly Ser Leu Gly Ala Arg Glu Met Xaa 
245 250 



<210> 72 

<211> 100 

<212> PRT 

<213> Homo sapiens 

<220> ^ 
<221> SITE 73 ■«' v 

<222> (100) : ; - ■-** : r * 

<223> Xaa equals stop translation 

<400> 72 •• • " l.,.--.., / 

Met Ala Val Trp Gly Asp Thr Glu Leu Ala Ala Gly Val Phe Cys Phe 
1 5 10 15 

Phe Leu Phe Phe cys Phe Leu Tyr Leu Ser Gly Thr Trp Asn Ala Ser 
20 25 30 

Lys Thr Glu Leu Phe Thr Pro Leu Glu Arg Glu Leu Lys Pro Gly His 
35 40 45 

Pro Ser Gly Met Leu Ser Gly Ser His Pro His Gly Ala Gin Gin Ala 
50 55 60 

Lys Ser Thr Gly Leu Lys Leu Ser Leu Pro Ala Gin Gin Ser Glu Val 
65 70 75 80 

Asp Leu Gly Cys Ser Ser Leu Val Trp Gly Gly Ala Ser Ala He Thr 
85 90 95 

Glu Ala Leu Xaa 
100 



<210> 73 



c, 
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<211> 181 
<212>;PRT 
<213> Homo sapiens 

<220>. 
<221> SITE 
<222> (181) 

<223> Xaa equals stop translation 
<400> 73 ■ 

Met Val Val Leu Phe Arg Trp Val Pro Val Thr Asp Ala Tyr Trp Gin 
1 5 10 15 

lie Leu Phe Ser Val Leu Lys Val Thr Arg Asn Leu Lys Glu Leu Asp 
20 25 30 

Leu Ser Gly Asn Ser Leu Ser His Ser Ala Val Lys Ser Leu Cys Lys 
35 40 45 

Thr Leu Arg Arg Pro Arg Cys Leu Leu Glu Thr Leu Arg Leu Ala Gly 
50 55 ' 60 

Cys Gly Leu Thr Ala Glu Asp cys Lys Asp Leu Ala Phe Gly Leu Arg . 
65 70 75 80 

Ala Asn Gin Thr Leu Thr Glu Leu Asp Leu Ser Phe Asn Val Leu, Thr 
85 90 95 

Asp Ala Gly, Ala Lys His Leu Cys Gin Arg Leu Arg Gin Pro Ser Cys 
100 105 " ' iio 

Lys Leu Gin. Arg ; Leu Gin Leu Val Ser Cys Gly Leu Thr Ser Asp Cys r 

i "' ' us 120 125 : 

Cys Gin Asp Leu Ala Ser Val Leu Ser Ala Ser Pro Ser Leu Lys Glu ; 
130 135 - 140 ' 

Leu Asp Leu Gin Gin Asn Asn Leu Asp Asp Val Gly Val Arg Leu Leu 
145. 150 155 160. 

Cys Glu Gly Leu Ser lie Leu Pro Ala Asn Ser Tyr Ala Trp Gly Trp\ 
165 170 ^ 175 

Thr Arg Gin Leu Xaa 

180 - ~_r 



<210> 74 

<211> 63 

<212> PRT 

<213> Homo sapiens 

<220> .. . , . 

<221> SITE 
<222> (63) 

<221> Xaa equals stop translation 
<400> 74 

Met Leu Leu Arg His Pro Leu Pro Val Cys Phe Cys Phe Ser Phe Cys 



(0 2003 Copyright Derwent Information Ltd 



WO 00/35937 PCT/US99/29950 

51 

1.5 10 15 . 

Pro Phe Pro Val Ser Ala Leu Ser Leu Leu Pro lie Gly Leu Val Arg 
20 25 30 

Glu Gly Ala Ala Ser Pro Thr Gin Gin Leu Arg Leu Gin Arg Glu Ser 
35 40 45 

Leu Ser Ser lie Thr His Arg Val Asn He Lys Glu Gly His Xaa 
50 55 60 

<210> 75 

<211> 74 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 
<222> (74) 

<223> Xaa equals stop translation 
<400> 75 

Met Ala Thr Pro Arg Gly- Leu Gly Ala Leu Leu Leu Leu Leu Leu Leu 
1 5 10 15 

Pro Thr Ser Gly Gin Glu Lys Pro Thr Glu Gly Pro Arg Asn Thr Cys 
20 25 30 

Leu Gly Ser Ash Asn Met Tyr Asp He Phe Asn Leu Asn Asp Lys Ala * 
35 40 45' 

Leu Cys Phe -Thr Lys Cys Arg Gin Ser Gly Ser Asp" Ser Cys Asn Val 1 
50 55 - 60 

Glu Asn Leu Gin Arg Phe Arg Gly Arg Xaa 
65 70 

<210> 76 

<211> 131 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE : " : 
<222> (131) 

<223> Xaa equals stop translation 
<400> 76 

Met Ala Phe Phe Phe Thr Phe Met Ala Gin Leu Val He Ser lie He 
1 5 10 15 

Gin Ala Val Gly lie Pro Gly Trp Gly Val Cys Gly Trp He Ala Thr 
20 25 30 

He Ser Phe Phe Gly Thr Asn He Gly Ser Ala Val Val Met Leu He 
35 .40 45 



( 
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Pro Thr Val Met Phe Thr Val. Met Ala Val Phe Ser Phe lie Ala Leu 
50 55 60 

Ser Met Val His Lys Phe Tyr Arg Gly Ser Gly Gly Ser Phe Ser Lys 
65 70 75: 80 

Ala Gin Glu Glu Trp Thr Thr Gly Ala Trp Lys Asn Pro His Val Gin 
85 90 95 

Gin Ala Ala Gin Asn Ala Ala Met Gly Ala Ala, Gin Gly Ala Met Asn 
100 105 lib 

Gin Pro Gin Thr Gin Tyr Ser Ala Thr Pro Asn Tyr Thr Tyr Ser Asn 
115 120 125 

Glu Met Xaa 

•130 



<210> 77 
<211> 108 
<212> PRT 

<213> Homo sapiens ' ■ \ . 

<220> 

<2*21> SITE -- • •-• • V"-- "~ ■ "~'\ 

<222> (108) 

<223> Xaa equals stop translation 

<400> 77 » . ' L. *". . 

Met Glu Pro Leu Ala Ala Tyr Pro Leu Lys Cys Ser Gly Pro Arg , Ala - 

Lys Val Phe Ala Val Leu Leu Ser lie Val Leu Cys Thr Val Thr Leu 

20 ■ .. " 25 : ■ -\y,i . : - * h -X- " ^ 

Phe Leii Leu Gin Leu Lys Phe Leu Lys Pro Lys lie Asn Ser Phe Tyr 

35 40 . _ . .45 . ....... 

Ala Phe Glu Val Lys Asp Ala Lys Gly Arg Thr Val Ser Leu Glu Lvs 

50 55 /:,., so .; . . , 

Tyr Lys Gly Lys r Val Ser Leu Val Val Asn Val Ala Ser Asp Cys Gin 

65 - 10 ... r . 75. . . : 80 

Leu Thr Asp Arg Asn Tyr Leu Gly Leu Lys Glu Leu His Lys Glu Phe 

' .;• . 85 : . M c , ....... .95. 

Gly Pro Ser His Phe Ser Val Leu Ala Phe Pro Xaa 

100 l°5 ,.. : 



<210> 78 

<211> 126 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (126) 

<223> Xaa equals stop translation 
<400> 78 

Met Gin lie Leu Gly Val Val Leu Thr Leu Leu Gly Trp Val Asn Gly 
1 5 10 ~ is 

Leu Val Ser Cys Ala Leu Pro Met Trp Lys VaX Thr Ala Phe He Gly 
20 25 30 

Asn Ser He Val Val 1 Ala Gin Val Val Trp Glu Gly Leu Trp Met Ser 
35 40 45 

Cys Val Val Gin Ser Thr Gly Gin Met Gin Cys Lys Val Tyr Asp Ser 
50 55 60 

Leu Leu Ala Leu Pro Gin Asp Leu Gin Ala Ala Arg Ala Leu Cys Val ( 
65 70 75 80 V ' 

He Ala Leu Leu Val Ala Leu Phe Gly Leu Leu Val Tyr Leu Ala Gly 
85 90 95 

Ala Lys Cys Thr Thr Cys Phe Tyr He Arg He Pro Arg Pro Ala Trp 
100 105 no 

Cys Ser Pro Leu Gly Leu Ser Leu Ser Ser Gin Gly Ser Xaa 
115 120 125 

<210> 79 
<211> 218 
<212>; PRT ' ■ 
<213>-Homo sapiens 

<4"00> 7*9 ; v r " : " '* 

Met Glu Ser Arg Met Trp Pro Ala Leu Leu Leu Ser His Leu Leu Pro 

1 ... • 5 10 15 



Leu Trp Pro Leu Leu Leu Leu Pro Leu Pro Pro Pro Ala Gin Gly Ser 

2 Q , ■ , 25 . 30- 

Ser Ser Pro Pro Arg Thr Pro Pro Pro Pro Ala Arg Pro Pro Cys Ala 
35 , 40 - , . 45 

Arg Gly Gly Pro Ser Ala Pro Arg His Val Cys Val Trp Glu Arg Ala 
50 55 60 

Pro Pro Pro Ser Arg Ser Pro Arg Val Pro Arg Ser Arg Arg Gin Val 
65 70 75 80 

Leu Pro Gly Thr Ala Pro Pro Ala Thr Pro Ser Gly Phe Glu Glu Gly 
85 90 95 

Pro Pro Ser Ser Gin Tyr Pro Trp Ala He Val Trp Gly Pro Thr Val 
100 105 no 

Ser Arg Glu Asp Gly Gly Asp Pro Asn Ser Ala Asn Pro Gly Phe Leu 
115 120 125 



(V 
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Asp Tyr Gly Phe Ala Ala Pro His Gly Leu Ala Thr Pro His Pro Asn 
130 135 140 

Ser Asp Ser Met Arg Gly Asp Gly Met Gly Leu Ser Leu Glu Arg His 
145 150 155 160 

Leu Pro Pro Cys Gly His Ser Cys Ser Gly Ala Val Gly Lys Val Trp 
165 170 175 

Thr Pro Ser Ser Met Ser Gin Leu Pro Ser Pro Ser Ser Leu Phe Ser 
180 185 i90 

Trp Pro Leu Ala Ser Ser Ser Ser Ser Ala Gly Thr Ala Ala Arg Ser 
195 200 ' ' 205 

Asp Ala Asp Pro Gin Gly Ser Lys Val Pro 
210 215 



<210> 80 

<211> 233 ' v 

<212> PRT 

<213> Homo sapiens; 

<220> .... 
• <221> SITE 
<222> (36) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE ■, . 

<222> (67) : [ 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<221> SITE 
<222> (70) 

<223> Xaa equals any of the naturally occurring L-amino acids 

.<220> /, ,.; ... . . . ,.. . . .,; ■.. . i .... 

<221> SITE / 
<222> (71) 

<223> Xaa equals any of the naturally occurring L-amino acids 

• . '• '■ r. Y 

<220> 

<221> SITE 
<222> (82) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> 

<2 21>. SITE 

<222> (92) 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> ' • • ,"; • ' , . 

<221> SITE 
<222> (233) 

<223> Xaa equals stop translation 
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<400> 80 

Met Ala lie Ser He Pro Asn Arg He Phe Pro He Thr Ala Leu Thr 
15 10 is 

Leu Leu Ala Leu Val Tyr Ser Leu Val Leu Leu Leu Pro Phe Tyr Asn 
20 25 30 

Cys Thr Glu Xaa Thr Lys Tyr Arg Arg Phe Pro Asp Trp Leu Asp His 
35 40 45 

Trp Met Leu Cys Arg Lys Gin Leu Gly Leu Val Ala Leu Gly Phe Ala 
50 55 .60 

Phe Leu Xaa Val Leu Xaa Xaa Leu Val lie Pro He Arg Tyr Tyr Val 
65 70 75 80 

Arg Xaa Arg Leu Gly Asn Leu Thr Val Thr Gin Xaa He Leu Lys Lys ( 

85 90 95 V: 

Glu Asn Pro Phe Ser Thr Ser Ser Ala Trp Leu Ser Asp Ser Tyr Val 
3-00 105 no 

Ala Leu Gly He Leu Gly Phe Phe Leu Phe Val Leu Leu Gly He Thr 
115 120 125 

Ser Leu Pro Ser Val Ser Asn Ala Val Asn Trp Arg Glu Phe Arg Phe 
130 135 140 

Val Gin Ser Lys Leu Gly Tyr Leu Thr Leu He Leu Cys Thr Ala His 
145 150 155 160 

Thr Leu Val Tyr Gly Gly Lys Arg Phe Leu Ser Pro Ser Asn Leu Arg 
165 170 175 

Trp Tyr Leu Pro Ala Ala Tyr Val Leu Gly Leu He He Pro Cys Thr 
180 185 190 

Val Leu Val He Lys Phe Val Leu He Met Pro Cys Val Asp Asn Thr . 
195 200 205 

Leu Thr Arg He Arg Arg Ala Gly Lys Gly Thr Gin Asn Thr Arg Lys ( * 

210 215 220 ■ V ". 

Ser He Glu Trp Lys He Asn He Xaa 
225 230 

<210> 81 

<211> 122 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (122) 

<2 23> Xaa equals stop translation 
<400> 81 

Met Val Phe Phe Thr Cys Leu Trp Phe Leu Asn Glu His He Leu Val 
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.1 ..<■■■ 5. - " i6 "'"'7"* '/is*'"" 1 

Cys Asn Cys Ser Asn Val Ser Leu Cys Tyr Ser Leu Pro. Leu Lys Glu 

20 -'25' ' "' ' 30' • ;;'*:' 

Lys He Thr Phe Phe Tyr Asn Leu Thr His Tyr Phe Phe Asn Arg Cys 
35 40 45 

Phe Lys His Leu Phe Val Phe Val Glu Gin lie Phe Leu Asn lie Val - ; . 

50 55 60 ;>■/,'■ 

Tyr Thr Arg Asn Leu He Val Tyr Phe Ser Glu Leu Asn Tyr Ala He 
65 70 75 80 

Cys Ser Ser Val Asn Glu Ala Leu Thr Val Gin Ser ' Asn Pro Leu Lys - 

85 " 90 '••' •' -95 " ' 

Val Leu Pro Trp Glu He Arg Arg Val Ser Asn Ser Gin Cys Leu Ser 

. r : : 100 - 105 110 

Leu He Ser Val Pro Tyr Asn Asn Thr Xaa 

J .115 V- 120 •' -""'"' . 

<210> 82 •■.-. '' . .'/""•' ' ;;S < ' 

<211> 155 ■ ■ K ' " 

<212> PRT 

<2-13> "-Homo ■>' sapiens t' : - " <l - '• * 

<220> 

< 22 1> "SITE'Iiiv ' ' .*-* : *- ; ^ • ' r — " ' 

<222> (155) 

<223> Xaa equals stop translation . 
<4O0> 82 . 

Met Asn Pro Gin Thr Val Leu Leu Leu Arg Val lie Ala Ala Phe Cys 

• l=:. v .i; A -i. . 5 "■' :rv r \ ■> ^10 " - ; I" r ' VV X5"' 

Phe Leu Gly He Leu Cys Ser Leu Ser Ala Phe Leu Leu Asp Val Phe 

:rj ^■.v-.;--'-20' i. ! .. f v - ; 25; ,s ;-| ; - ; T :■•■=■■.. : : ' 

Gly Pro Lys His Pro Ala Leu Lys lie Thr Arg Arg Tyr Ala Phe Ala 

c- .35v r- \ ; ■ • ?■ u*« 40- "■' : ■ ; ' s - " 45 ; ' : 

His He "Leu Thr Val Leu Gin Cys. Ala Thr Val He Gly Phe Ser Tyr , ^ 

• : -vSO.:.: ; ( /: A :* - -55- '■■ =■ ; 60 :: * l \' " ' " " : ■■ ." 

Trp Ala Ser Glu Leu lie Leu. Ala Gin Gin Gin Gin His Lys Lys Tyr 

' 65^ r. ■;-i.'.::-v *- ; -.^;-. 76' *' ! :; '* ; -75--"' " ; . ' ; ' . ' ; ' ' : ' : '80 ' *' ' 

His Gly Ser Gin Val Tyr Val Thr Phe Ala Val Ser Phe, Tyr Leu Val 

:: V, - i85 : ;t 90 ' " " ) 95 " 

Ala Gly Ala Gly Gly Ala Ser He Leu Ala Thr Ala Ala Asn Leu Leu 
100 105 - no 

Arg His Tyr Pro Thr Glu Glu Glu Glu Gin Ala Leu Glu Leu Leu Ser '•' 

115 120 12.5 ; 
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Glu Met Glu Glu Asn Glu Pro Tyr Pro Ala Glu Tyr Glu Val Ile Asn 
130 135 140 

Gin Phe Gin Pro Pro Pro Ala Tyr Thr Pro Xaa 
145 150 155 

<210> 83 
<211> 191 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> SITE 
<222> (191) 

<223> Xaa equals stop translation 
<400> 83 

Met Met Asn Phe Gin Pro Pro Ser Lys Ala Trp Arg Ala Ser Gin Met 
1 5 10 is 

Met Thr Phe Phe lie Phe Leu Leu Phe Phe Pro Ser Phe Thr Gly Val 
20 25 30 

Leu Cys Thr Leu Ala Ile Thr Ile Trp Arg Leu Lys Pro Ser Ala Asp 
35 40 45 

Cys Gly Pro Phe Arg Gly Leu Pro Leu Phe lie His Ser lie Tyr Ser 
50 55 60 

Trp Xle Asp Thr Leu Ser Thr Arg Pro Gly Tyr Leu Trp Val ;Val Trp v ~ 
65 70 75 " iT. \; ; 80 ^ 

Ile Tyr Arg Asn Leu Xle Gly Ser Val His Phe Phe Phe Ile Leu Thr 
85 90 95 

Leu 116V Val Leu lie Ile Thr Tyr Leu Tyr Trp Gin Ile Thr Glu Gly 
100 105 HO 

Arg Lys "lie! Met lie Arg Leu Leu< His Glu Gin Ile lie Asn Glu Gly 
115 120 125 

Lys Asp Lys Met Phe Leu lie Glu Lys Leu Ile Lys Leu Gin Asp Met 
130 135 140 

Glu Lys Lys" Ala * Asn Pro" Ser Ser Leu Val Leu Glu Arg Arg Glu Val 
145 150 155 " 160 

Glu Gin Gin Gly Phe Leu His Leu Gly Glu His Asp Gly Ser Leu Asp 
165 170 " 175 

Leu Arg Ser Arg Arg Ser Val Glh Glu Gly Asn Pro Arg Ala Xaa 
180 185 190 

<210> 84 

<211> 73 

<212> PRT 

<213> Homo sapiens 
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<220> 

<22X> SITE - - ; \ ■ 

<222> (73) 

<223> Xaa equals stop translation 
<400> 84 

Met His He Tyr Met Trp Val Cys Gly Met Cys Ala Cys Val Cys Met 

1 ■ 5 • ■ • -10 y: ; - ' 15- ' 

Ala Ser Tyr He He Cys Gly Thr Lys Gly Lys Met Lys Leu Tyx Gly 
20 .25 30 

Pro Arg Ser Lys He Arg Cys Gly Val Leu Leu Ser Thr Val Leu Cys 

35 40 45 : --\ 

Asn Cys Thr Gly Cys Met Ser Met Lys Pro Ser Cys Val Cys Ala His 
50 55 60 

Met Cys Met Asn Met Tyr Phe lie Xaa 

65 - 70 - : "-■ . : ' • v. • • 



<2X0> 85 i * *■ ' ■ >. • •> < 

<211>' 43 
<212> PRT 

<213> Homo sapiens -- ■ 
<220> 

<22l>.rSITE << *'.■-" '■ <-\ - v'-' j \> '-' -3'' • ■ ' •-' •-'••'i -'■ ' 

<222> (43) 5 v 

<223> Xaa equals stop translation 

<40 0> 85 -J v : 

Met Gly Leu Pro Arg Gly Ser Phe Phe Trp. Leu Leu Leu Leu Leu Thr 

..4- .fr.„- t ns:; ' ■•• '40^ 'v-.t >is '-v.--'' 

• ■ • 

Ala Ala Cys Ser Gly Leu Leu Phe Ala Leu Tyr Phe Ser Ala Val Gin 

Arg Tyr Pro Gly Pro Ala Ala Gly Ala Arg Xaa 

I-:::: j;r'..7 35" " <"•/• • ;.. 40^*- : •'• i"? :.^f;: : - . : .-J* 



<210> 86 . X, f.; V : < ■•• ,l. .r. 5 ■.. 

<211> 75 ' " 

<212> PRT 

<213> Homo sapiens 

<220> 
<221> SITE 

<222> (75) •• - 

<223> Xaa equals stop translation 

<400> 86 • X ■. 

Met Ala Cys Leu Gly Ala Pro He Ser , ser Leu Leu Cys Trp Leu Leu 

Leu Ala Leu He Ala Leu Glu He Val Pro Pro Ala Ala Pro C^s Glii' 
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20 25 30 

Val Leu Thr Pro Leu Gin Ser Ser Thr Asn Pro lie Vai Asn Lys Leu 
35 40 45 

Gly Val Lys Asp Val Asn Glu Leu Val Thr Pro Met Gin Gly Xle Gin 
50 55 60 

Thr Cys Phe Asn lie Lys Lys Lys Trp Pro Xaa 
65 70 75 

<210> 87 

<211> 126 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (126) 

<223> Xaa equals stop translation 
<400> 87 

Met Val Ala Arg Val Phe Tyr Tyr Leu Cys Val He Ala Leu Gin Tyr 

1 5 10 ;15 ' " 

Val Ala Pro Leu Val Met Leu Leu His Thr Thr Leu Leu Leu Lysr. .Thr 
20 25 30 

Leu Gly Asn His Ser Trp Gly He Tyr Pro Glu Ser He Ser Thr Leu 

35 40 45 ; ; .•;£ 

Pro Val Asp Asn Ser Leu Leu Ser Asn Ser Val Tyr Ser Glu Leu Pro 

50 55 60 - - W>- 

Ser Ala Glu Gly Lys Met Lys Val Thr Val Thr Gin He Thr Val Ala 
65 70 75 80 

Leu Ser Ser Leu Lys Asn He Phe Thr Pro Leu Leu Phe Arg Gly Leu 
85 90 95 

Leu Ser Phe Leu Thr Trp Trp He Ala Ala Cys Leu Phe Ser Thr Ser 
100 105 110 

Leu Phe Gly Leu Phe Tyr His Gin Tyr Leu Thr Val Ala Xaa 
115 120 125 

<210> 88 
<211> 258 
<212> PRT 

<213> Homo sapiens 'i 

t ■ , . . ,-■***'. 

<220> 

<221> SITE 

<222> (258) . ' 

<223> .Xaa equals stop translation 

c400> .88 
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Ket Leu Leu Thr Leu Ala Gly Gly Ala Leu Phe Phe Pro Gly Leu Phe 
1 5 10 ,15 

Ala Leu Cys Thr Trp Ala Leu Arg Arg Ser Gin Pro Gly Trp Ser Arg 

. . . .20 ■■:,'«.' . 25 • '30 

Thr Asp Cys Val Met He Ser Thr Arg Leu Val Ser Ser Val His Ala 

• 35 * :;:v .-;40 .■ 45 

Val Leu Ala Thr Gly Ser Gly He Val lie He Arg Ser Cys Asp Asp 

50 . 55 . 60 ' ' 

Val He Thr Gly Arg His Trp Leu Ala Arg Glu Tyr Val Trp Phe Leu 
65 .70 75 80 

lie Pro Tyr Met He Tyr Asp Ser Tyr Ala Met Tyr Leu Cys Glu Trp. 

85- ■ ••" 90 : 95' 

Cys Arg Thr Arg Asp Gin Asn Arg Ala Pro Ser Leu Thr Leu Arg Asn 

100 : ... 105. 110' 

Phe Leu Ser Arg Asn Arg Leu Met He Thr His His Ala Val He Leu 

115'- -;• - ■■■ . 120 v ' • 125' ^ 

Phe Val Leu Val Pro Val Ala Gin Arg Leu Arg Gly Asp Leu Gly Asp 

130 ' • - 135" v?;: -r^-T- » «-»i40"i. 

Phe Phe Val Gly Cys He Phe Thr Ala Glu Leu Ser Thr Pro Phe Val 
145 150 155 . r 160, 

Ser Leu Gly Arg Val Leu He Gin Leu Lys Gin Gin His Thr Leu Leu 
165 170 175 

Tyr Lys Val Asn Gly He Leu Thr Leu Ala Thr Phe Leu Ser Cys Arg.. 
180 185 190 

He Leu Leu Phe Pro Phe Met Tyr Trp Ser Tyr Gly Arg Gin Gin Gltf , " 

195 200 -:. r "'-<-- ^20S- : ■ r "~ y - 

Leu Ser Leu Leu Gin Val Pro Phe Ser He Pro Phe Tyr Cys Asn Val \ 

, 21Q ... :;-Z15::.o' jViV --^i r- , ; - 220; :: " ■ '' '" : 

Ala Asn Ala Phe Leu Val Ala Pro Gin He Tyr Trp Phe Cys Leu Leu 
225. , . >\; . J230 y-0 .isA -v235'^-' v'* 240 s 

Cys Arg Lys Ala Val Arg Leu Phe Asp Thr Pro Gin Ala Lys Lys Asp , 

.. v - -v . 245;; •; ..-..V^--: t y.*' =250 ■ 255 "* ' : 

Gly Xaa 



<210> ,89... i.- 

<21J> 12 2 : 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
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<222> (122) ~ . 

<223> Xaa equals stop translation 

<400> 89 

Met Thr Cys Phe Pro Thr Arg Leu Gly Leu Ser Cys Pro Lys Pro Ala 

1 5 10 15 

Phe Leu Leu Val Pro Leu Ala Leu Ala Gin Cys Val Val Pro Ala Gly 
20 25 30 

Phe Leu Gly Lys Cys Cys Leu Leu Gly Arg Leu Met Cys Ala Glu Cys 
35 40 45 

He Giy Thr Tyr Ser Trp Asp Gin Pro Arg Arg Arg Glu Glu Met Glu 
50 55 60 

Ala Arg Leu Asp Ser Gly Arg Ser Trp Ala Ser Val LeU Tyr Gly His ~V ^ 

65 70 75 ~ 80 • Kj 

Arg Pro Gin Leu His Gly Glu Pro Cys Thr Ala Val Ala Cys Arg Arg 
85 90 95 

Val Pro Cys Cys Ser Glu Gly Ala Gly Pro Phe Ser Ser Leu Thr Asp 
100 105 no 

Gin Gin Leu Asn Ala Val Tyr Pro Gly Xaa 
115 120 

<2i0> 90 

<211> 88 ....... 

<212> PRT 

<213> Homo sapiens 

<220> "' :\ 

<221> SITE 

<222> (88) ... 

<223> Xaa equals stop translation — 
<400> 90 , 

Met Pro Thr Arg Gin - Leu His Phe Lys Gin . Leu Gin Leu Gin Gly Leu ( ? 7 \ 

1 5 10 15 V * J 

Leu lie Val lie Ala Val Thr Asp Asn Cys Leu Ser Phe Ser Val Lys 
20. 25 30 

Gly Asn Leu Gly Thr Cys Pro Val Arg lie Leu Val Ala Ser Phe Cys 
35 40 45 

Val His Val Cys Val His Val Arg Val Tyr Phe He Gin He Ser Leu 
50 55 , 60 

Cys Leu Lys Ser Gly Arg Lys Tyr Phe Lys Phe Leu Leu Leu Asn Cys 
65 70 75 B0 ■ 

Ala Asn Val Glu He Ser Ser Xaa 
85 
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<210> 91 

<211> 83 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222^ (83) 

<223> Xaa equals stop translation 

<400> .91 . "' 1 • •'• 

Met Gly Gin Met Gin Leu Cys Trp Gly His Trp Glu Ttir Phe Leu Pro 
1 5 ,10 15 

Leu Leu Arg Leu Leu Val Ala lie Val Leu Cys Lys Val Ser tie Met 
20 25 30 

Lys Glu Val lie Ser Phe Gly Arg Leu Leu Glu Thr Met Leu lie Pro 

35 40 ' . _ 45 . 

Trp Pro Cys Val Thr Leu Met Val Met Glu Arg- Lys Ser Phe Leu Leu 
50 55 . 60 

Asp Leu Arg lie Leu lie Ser Glu Phe Leu Arg Lys Met Arg; Leu Trp 

65 70 .,..75..,,,. BJL.. 

Glh Lys Xaa ^ 

- , • - ^ ^ • - ■■- '.>T u^. i ' o " : .:-':.-;.».•'.' " : - ' * . 4 ^ ' 

<210> 92 

<211> 508 . ,.. — «f -±.J ■' '•• V- - .', ' ;£; - 

<212> PRT C;:. • ? >"' 

<213> Homo sapiens 

<400>- -#2 * r ■■ " y ' 

Met Ala Gly Arg Thr Thr Ala Ala Pro Arg Gly Pro Tyr Gly Pro Trp 

1.., -.^ ;- 5 S < . *■ 10 ■ - "W" ' • ■ =-j "' : i5 

Leu Cys Leu Leu Val Ala Leu Ala Leu Asp Val Val Arg Val Asp Cys 

- . At:A \. ;;- ■)',, 20: V- .'•>.. '^r:.'^ -* rjJ25 > ■ ; 3 0 ' '\ '" '" 

Gly Gin Ala Pro Leu Asp Pro Val Tyr Leu Pro Ala Ala Leu Glu Leu 

. ± 35 t v . -40 1 ' - •• ' ' : 45 ' 

Leu Asp Ala Pro Glu His Phe Arg Val Gin Gin Val Gly His Tyr Pro 

. ,5.o ? : 55i.xo - 6o-'" : "' 

Pro Ala Asn Ser Ser Leu Ser Ser Arg Ser Glu Thx Phe Leu Leu Leu 

65 . -70 V : ~' : ? ' ■:tr.^.z-i75-V : : ' =■ * 80 \ 

Gin Pro Trp Pro Arg Ala Gin ,Pro Leu Leu Arg Ala Ser Tyr Pro. Pro 

. v - : . ,;y , :vT ,;^85v';-.v :^'^dqt>^ r > 95 " '' 

Phe Ala Thr Gin Gin Val Val Pro Pro Arg Val Thr Glu Pro His Gin 

; ' 100 r 105 ■ ■■' ' : ' lib <: '• 

'■' "" ■ . 

Arg Pro Val Pro Trp Asp Val Arg Ala Val Ser Val Glu Ala Ala Val 
.115 . - ... ,'• 120' - J:-'- ■ • 125 r ' sA 
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Thr Pro Ala Glu Pro Tyr Ala Arg Val Leu Phe His Leu Lys Gly Gin 
130 135 140 

Asp Trp Pro Pro Gly Ser Gly Ser Leu Pro Cys Ala Arg Leu His Ala 
145 1S0 155 i 60 

Thr His Pro Ala Gly Thr Ala His Gin Ala Cys Arg Phe Gin Pro Ser 
165 170 i 75 

Leu Gly Ala Cys Val Val Glu Leu Glu Leu Pro Ser His Trp Phe Ser 
180 IBS i 90 

Gin Ala Ser Thr Thr Arg Ala Glu Leu Ala Tyr Thr Leu Glu Pro Ala 
: 195 200 205 

Ala Glu Gly Pro Gly Gly Cys Gly Ser Gly Glu Glu Asn Asp Pro Gly 

10 it i ■: . 2 15 • -220 

Glu Gin Ala Leu Pro Val Gly Gly Val Glu Leu Arg Pro Ala Asp Pro 

225 : . . i 230 - 235 240 

Pro Gin Tyr Gin Glu Val Pro Leu Asp Glu Ala Val Thr Leu Arg Val 

■•: • ■ 24S V '250" 255 

Pro Asp Met Pro Val Arg Pro Gly Gin Leu Phe Ser Ala Thr Leu Leu 
260 265 2 7 0 

Leu Arg His Asn Phe Thr Ala Ser Leu Leu Thr Leu Arg lie Lys Val 
275 280 285 

Lys Lys Gly Leu His Val Thr Ala Ala Arg Pro Ala Gin Pro Thr Leu^ ' 

Trp Thr Ala Lys Leu Asp Arg Phe Lys Gly Ser Arg His His Thr Thr 
305 310 315 320' 

Leu lie Thr Cys His Arg Ala Gly Leu Thr Glu Pro Asp Ser Ser Ser 
> 325 330 335 

Pro Itfttkttu Ser Glu Phe Leu^.Trp Val Asp Phe Val Val Glu Asn 
340 345 350 

Ser Thr Gly *W.piy Val Ala Val Thr Arg Pro Val Thr Trp Gin Leu 
•355 360 365 

Glu T^'pro 'Gly Gin , Ala Pro Glu Ala' Glu Lys Asp Lys Met Val Trp 
370 375 3 80 

Glu lie Leu Val Ser clu Arg Asp "lie Arg Ala Leu He Pro Leu Ala ' 
385 390 395 4 00 

Lys Vai Ser Glu Ala Cys Asp Ala Val Phe Val Ala Gly Lys Glu Ser 
405 410 415 

Arg Gly Ala Arg Gly Val Arg Val Asp Phe Trp Trp Arg Arg Leu Arg 
420 425 430 9 

Ala Ser Leu Arg Leu Thr Val Trp Ala Pto Leu Leu Pro Leu Arg He 
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435 440 ... 445 

Glu Leu Thr Asp Thr Thr Leu Glu Gin Val Arg Gly Trp Arg Val Pro 
450 455 460 ' 

Gly Pro Ala Glu Gly Pro Ala Glu Pro Ala Ala Glu Ala Ser Asp Glu 
465 470 475 480 

Ala Glu Arg Arg Ala Arg Gly Cys ; His Leu Gin Tyr Gin Arg Ala Gly 
485 49b 495 

Val Arg Phe Leu Ala Pro Phe Ala Ala His Pro Leu 
500 505 

<210> 93 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (48) 

<223> Xaa equals stop translation 
<400> 93 

Met Phe Gly Ser Arg Gly Leu Leu Cys Met Cys Val Phe Phe Phe Asn 

■ l .5 10 15 

He Leu Ala Ser Gin Cys Lys Val lie Ser Ser Gly Gly Met LeU Cys 
20 25 30 . 

Cys Argr Thr Pro Thr Leu Leu Asp Tyr Leu Arg Glh His Phe Leu Xaa 
35 40 45 



<210> 94 
<211> 120 

<212> PRT ; 
<213> Homo sapiens 



<220>^ 
<221> SITE 
<222> (120) 

< 2 23 >" Xaa -equa Is stop, t rans la t i oh 



<400> 94 

Met Gly Phe Leu Gin Phe Gly Phe Gly Phe 
1 5 - 10 



Leu Ser Ser- Leu 



Ash Leu 
15 



Leu Phe Val Ser Phe Ala Gin Cys Pro Ser Gin Val Ala Pro 
20 25 30 



Met Pro 



Ala Pro Glh Gly Pro Pro Leu Pro Val Asri Phe . Thr 
35 40 



Pro 
45 



Cys Ser Met 
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Tyr Phe Lys Pro Tyr lie Leu Arg Met Phe Gin Thr Phe Gly Lys Thr 
50 55 60 

Pro Phe Met Cys Phe Ser Val Thr His Lys His Phe lie Tyr Val Asp 
65 70 75 80 

Glu Glu Cys Thr Gin Ala Pro Phe Val lie Pro Cys Pro Gin Gin Ala 
85 90 95 

Leu Asn Ser Asn Asn Asn Phe His Ser Phe Cys Ala Ser Leu Asn Ser 
100 105 110 



Ser Cys Leu Val Gly Ala Gin Xaa 
115 120 



<210> 95 

<211> 290 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (60) 

<223> Xaa equals any of the naturally occurring L -amino acids ' 
<220> 

<221> SITE 
<222> (290) 

<223> Xaa equals stop translation 
<400> 95 

Met Ser Val Pro Gly Arg Trp Pro Pro Ala Arg Trp Arg Leu Ser lie 
1 5 10 15 

Leu Ala Val Ser He Met Pro Cys Val Cys Leu Ala Ser Leu Leu Gin 
20 25 30 

He Leu Trp Thr Arg Ser Ser Ser Pro Ala His His Leu Ala Ser Pro 
35 " .40 45 

Phe Leu Cys Val Gin He Trp Gin Cys Gly Gly Xaa Leu Glu Thr His 
50 55 60 

Pro Cys 5er His Val Gly His Val Phe Pro Lys Gin Ala Pro Tyr Ser 
65 70 75 80 

Arg Asn Lys Ala Leu Ala Asn Ser Val Arg Ala Ala Glu Val Trp Met 
85 90 95 

Asp Glu Phe Lys Glu Leu Tyr Tyr His Arg Asn Pro Arg Ala Arg Leu 
100 105 " 110 

Glu Pro Phe Gly Asp val Thr Glu Arg Lys Gin Leu Arg Asp Lys Leu 
115 120 125 

Gin Cys Lys Asp Phe Lys Trp Phe Leu Glu Thr Val Tyr Pro Glu Leu 
130 135 140 
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His Val Pro Glu Asp Arg Pro Gly Phe Phe Gly Met Leu Gin Asn Lys 
. 145 150 155 160 

Gly Leu Thr Asp Tyr Cys Phe Asp Tyr Asn Pro £>ro Asp Glu Asn Gin 
165 176 175 

He Val Gly His Gin Val lie Leu Tyr Leu Cys His Gly Met Gly Gin 
180 185 190 

Asn Gin Phe Phe Glu Tyr Thr Ser Gin Lys Glu He Arg Tyr Asn Thr 
195 200 205 

His Gin Pro Glu Gly Cys lie Ala Val Glu Ala Gly Met Asp Thr Leu 
210 ■ 215 220 

He Met His Leu Cys , Glu Glu Thr Ala Pro Glu Asn Gin Lys Phe lie 
225 230 : 235 240 

Leu Gin Glu Asp Gly Ser Leu Phe His Glu Gin Ser Lys Lys Cys Val > 
245 250 255 

Gin Ala Ala Arg Lys Glu Ser Ser Asp Ser Phe Val Pro Leu Leu Arg 
260 265 ; : 270 

Asp Cys Thr Asn Ser Asp His. Gin Lys„ Trp Phe, Phe. Lys . Glu . Arg Met:. 
275 '■ 280/ \ ' ' " 285-' 

Leu .Xaa ■ . . . . . v 

290 ■ ' 



<210> 96 

<2ii> 49 :zi 

<212> PRT , y 47"-.- 

<213> Homo sapiens .... r 

<220> 
<221> SITE 

<222> (49) '.'I ./ 

<223> Xaa equals stop translation 

<400> 96 ■rn-.-i: 
Met Tyr Val Phe Phe Phe Leu Phe Ser Leu Val Leu His Leu Asn CysL 

.*-ri ;: -^:..rv:- ;•:,>■ -5 ■• ■.-.ta ./;■■/-'• 'id;;: ' r " /' "."15 . L 

Pro Gin Ser Ala Pro His Gin Pro Cys Val Thr Pro Ser Thr , His Lys. - 

"i--.'.* ;\ 20 25 : ; 30 " 

Thr Glu Gin Lys Thr Pro Ser Leu Ser Trp Ser Pro Leu Gly . Met Gly - , . 
Xaa 



<210> 97 

<211> 118 

<212> PRT 

<213> Homo sapiens 
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<220> ' 
<22l> SITE 
<222> (118) 

<223> Xaa equals stop translation 
<400> 97 

Met Asp Thr Phe Cys Val Leu lie Leu Cys Val Tyr Thr Cys Ala Ala 
15 10 15 

His Met Ser He His Arg Cys Val Cys lie Leu Cys Val Tyr Phe Val 
20 25 30 

His Leu Trp Met Cys Val Cys Thr Zle Glu Ser He Ser Arg Arg Glu 
35 40 45 

Arg Glu Cys Val Cys Val Cys Val His Val Trp Met Cys Gly Tyr Ser 
50 55 60 

Met Ser Val Phe Arg Val Gin Val Tyr Gly Cys Ser Cys Ala Val Cys 
65 70 75 80 

Val Cys Ala His Thr His Ser Ala Ser Leu Cys Val Cys Met Cys He 
85 90 95 

Pro Cys Val * Pro" Met 4 Tyr Arg: Gly' Cys Vail- Tyr Pro Ala Cys Leu Cys 
100 105 no 

Met Gly Glu His Met Xaa 
115 



<210> 98 

<211> 49 

<212> PRT 

<213> Homo sapiens 



<220> - 
<221> SITE 

<222> (49> ^ ' . 

<223> Xaa equals stop translation Q 
<400> 98 

Met Ser Thr Val «Thr Trp Leu! Leu Lys Leu Phe Thr Gin Phe Met Phe 
1 5 10 15 

Pro Pro Thr Val v Ser Asn Ser His Thr Cys Ala Arg Tyr Tyr Val Phe 
20 .25 30 

Asn Phe Cys Leu He He Ser Phe Asn Phe Asn Phe His Tyr His Trp ' 
35 * 40 45 

Xaa 



<210> 99 
<211> 124 
<212> PRT 
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<213> Homo sapiens \ 7 

<220> 

<221> SITE 
<222> (124) 

<223> Xaa equals stop translation 
<400> 99 

Met Gin Ala Gin Phe Cys Cys Ser Ala Val Cys Ser Ala Phe Leu His 
1 5 10 15 

lie Leu Ala Ser Pro Ser Gly Ala Lys Met Ala Ala Ala Phe Gin Ala 
20 25 30 

Ser His Pro Asp Ser Asp Pro Glu Lys Leu Pro He Pro Thr Txp Val 
35 40 45 . 

Ser Leu Cys Arg Asn Glu Lys Pro His Pro Ala Ala Glu Thr Ser Pro: 
50 55 60 ,-. 

Ser Ser Val Phe Ser Gly Leu* He His Gin Arg Arg Pro. . Pro Leu Asn 
fiS 70 75 80 

Gin Ser Leu Ala Lys Arg Met Gly Pro Pro Gly Arg Leu Asp Gin Thr- 

- '.[': : ~ 85 90 " 95 

Gly Pro Ala Leu Trp Gly Trp Gly_Glu Ala Gin Met Lys Ala Ala Gly : 

^ ~ioo "v 1 '•' ; 105 "•*■•■' lib 

Gin Asp Gly. Leu Leu Asp Leu Cys Tyr Gin . Gin Xaa 

■■ -lis •'"■■ : -i2o;" " " v ; 

<210> 100 v vV* : "■■"■.i 1 ■^'■-"• -" J 

<211> 132 j 

<212> PRT .. # _ - _ ■ . ,.;/ 

<213> Homo sapiens 



<220> 

<221* SITE : - 
) <222> (132) 



<223> Xaa equals stop translation , r . ; . 

<400> 100 

Met lie Thr Lys Pro Ser Lys Arg Gly Hie, lie. Tyr~Cys-Leu Pro- Leu ,~ - 

-< : ;-.*V s :y; ' ; :io " : " '* "• ' "\ lis 

Leu Phe Gin Leu Ser His Leu Ser Leu Ala Asn Leu Phe Leu Thr Ser 

" •"'20"- • 'V, 25 " : ~ "~ "'. '30 

Leu Thr Ser Pro His Leu Thr Glu Phe Phe His Leu Leu. Cys Gin Thr 

- : : : 35 • ■ '• - " ■■ • ^o • •' - ' " °" -W ' 

Thr Gly Tyr Ser Asp Asp Asn Leu Leu Ser Leu Pro Val Ser Ser Gin i 

• " 50 1 : ' 55 '■; [' ■ " 60 ". : 

Thr Lys Ala Cys Phe Thr Lys Trp Gly Val Ser Ala Ala Ser Ser. Ser - 

65 "' ' ' 70 * - e " " 75 . '80 
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Pro Leu Thr His Ser Cys Ser Ala Arg Gly Ser Gly Arg Val Ser Glu 
85 90 95 

Kis Arg" Cys Gly Met Gin Ser Pro Arg Pro His Ala His Pro Ser Phe 
100 105 110 

Ser Cys Thr Ser Ala Asn Ser Ser Trp Leu Thr Cys Ala Ser Trp Leu 
115 120 125 

Glu Ser Leu Xaa 
130 

<210> 101 
<211> 334 
<212> PRT ; 

<213> Homo sapiens ^ 
<220> 

<221> SITE 
<222> (334) 

<223> Xaa equals stop .'translation 
<400> 101 

Met Ser Pro Trp Ser Trp Phe Leu Leu Gin Thr Leu Cys Leu Leu Pro 

1 -- 5 10 15 

Thr Gly Ala Ala Ser Arg Arg Gly Ala Pro Gly Thr Ala Asn Cys Glu 

'20 '25 30 

. k . . . .... . . .- ,. ... . - ft i r ; 

Leu Lys Pro Gin Gin Ser Glu Leu' Asn Ser Phe Leu : Trp Thr , lie Lys 
35 40 45 

Arg Asp Pro Pro Ser Tyr Phe Phe Gly Thr lie His Val Pro Tyr Thr . 

50 55 60 ., L r'z . 

Arg Val Trp Asp Phe lie Pro Asp Asn Ser Lys Glu Ala .Phe Leu Gin 
65 70 75 80 

Ser Ser lie Val Tyr Phe Glu Leu Asp Leu Thr Asp Pro Tyr Thr lie 

85 90 95 . Q 

Ser Ala Leu Thr Ser Cys Gin Met Leu' Pro Gin Gly Glu Asn Leu Gin 
100 ' 105 110 

AspVal Leu "Pro - Arg - Asp Ile~Tyr Cys "Xrg Leu Lys Arg His Leu Glu 
115 120 125 

Tyr Val Lys Leu Met Met Pro lieu Trp Met Thr Pro Asp Gin Arg Gly 
130 135 140 

Lys Gly Leu Tyr Ala Asp Tyr Leu Phe Asn Ala lie Ala Gly Asn Trp 
145 150 155 160 

Glu Arg Lys Arg Pro Val Trp Val Met Leu Met Val Asn Ser Leu Thr 
165 170 175 

Glu Val Asp lie Lys Ser Arg Gly Val Pro Val Leu Asp Leu Phe Leu , 
180 185 190 
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Ala Gin Glu Ala Glu Arg Leu Arg Lys Gin Thr Gly Ala Val Glu Lys 
195 200 < '■ 205 

Val Glu Glu Gin Cys His Pro Leu Asn Gly Leu Asn Phe Ser Gin Val , 
210 ■ 215 220 

lie Phe Ala Leu Asn Gin Thr Leu Leu Gin Gin Glu Ser Leu Arg Ala 
225 230 235 240 

Gly Ser Leu Gin lie Pro Tyr Thr Thr Glu Asp Leu He Lys His Tyr. 

245 250 255 

Asn Cys Gly Asp Leu Ser Ser Val lie. Leu Ser His Asp Ser Ser Gin 
•260 -. • ■* 265 '-\ "■•'*-: 270 " 

Val Pro Asn Phe He Asn Ala Thr . Leu Pro Pro Gin Glu .Arg. lie Thr 

.k .; 275' 280 285 ,-./-. 

Ala Gin Glu lie Asp Ser Tyr Leu Arg Arg Glu Leu He Tyr Lys Arg> . 
290 295 300 1 

Asn Glu Arg lie Gly Lys Arg Val Lys Ala Leu Leu Glu Glu Phe Pro 
305 310 315 320 

Asp Lys Gly Phe Phe Phe Ala Phe Gly Ala Ala Ser Gin Xaa 
325 330 



<210> 102 , . ; 

<211> 63 • • • •' 

<212> PRT . „ ;• 

<213> Homo sapiens '/ ~ 

<220> 

<221> SITE ! 

<222> (63) , 
<223> Xaa equals stop translation 

<400> 102- ) C 

Met Thr Trp Thr Lys Cys Pro Leu Pro Leu Gly Pro Ala Phe Phe Thr 

■ 1 -.. .-- . , V d , S: ± 0 : V — 15 ! \" '* 

Gin Cys Cys Leu lie Gly Leu Leu Val Pro Leu, Leu Gly Trp- Gly Ash 

. -v:' ; 20 . '•; m ' ' 25' - ;.>;■ - "V -•' 30.; ■■} "' :7 " :: - 

Gin Asn Thr Gin Trp Tyr Pro Thr Ser^ Lys Met Pro Asp. Leu Lys Asp 

35 _ : 40 : V = - ^45 1 

Ser Lys Thr Thr Asp Leu Cys Gin His Val Lys His Met Val Xaa 

SO 55 : - 60 ' 



<210> 103 
<211> 100 
<212> PRT 
<213> Homo sapiens 

<220> 
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<221> SITE 
<222> (100) 

<223> Xaa equals stop translation 
<400> 103 

Met Ser Glu Thr Phe Leu Glu Ser Val Asn Leu Leu Leu Val lie Pro 
1 5 10 15 

Val Ala Thr Thr Leu He Ser Trp Met Ala Pro Arg Lys Lys Glu Ser 
20 25 30 

Phe Gin Glu Leu Ser Arg Gin Val Val Pro Cys Gin Met Met Leu Leu 
35 40 45 

Ser Thr Val Leu Pro Cys Leu Thr His Pro Arg He Lys Lys Gly Val 

50 55 60 - 

Leu Arg Phe Pro Gly Val Thr Leu Trp Leu Tyr Leu Arg Pro Phe Gin ^ ll 

65 70 75 80 V 

Phe Tyr Gin Phe He Pro Met Asp His Arg Ser Leu Asp Ser Gin Phe 
85 90 95 

Arg Met Arg Xaa 
100 

<210> 104 

<211> 87 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (87) 

<223> Xaa equals stop translation 

<400> 104 ~\ 
Met Gly Ala Asn Phe Thr Val Phe Leu Gin Tyr Leu Val Phe Pro He 
1 5 10 ,15 

Phe Gly Phe Leu Leu He He Ser His Pro Ser Gin Pro Leu Phe Ser 
20 25 30 

Ser Pro Pro Leu Cys Leu Gin His Pro lie Leu Pro Ser Leu Pro Phe 
35 40 45 

Asn Leu Pro lie Leu Phe Phe Pro Leu Lys Ser His Met lie Leu Gin 
50 55 60 

Ser Ser Phe Val Phe Pro Lys Lys Lys Lys Asn Phe Phe Phe Phe Lys 
65 70 75 80 

Glu Ser Phe Leu Asp Ser Xaa 
85 

<210> 105 
<211> 83 



1 ) 
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<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (83) 

<223> Xaa equals stop translation 
<400> 105 • 

Met Val Leu Arg Thr Asp Ser Val Pro Ala Leu Phe Thr Tyr Leu Ser 

. -l ■ 5 10 V 15 

Thr Phe Trp Leu Ala Phe He Ser Gly .Leu Ala Asp lie Leu Thr Leu 

•20 " ■ • ' - 25'- ' 30- " 

Cys Thr Lys Met Ala Asp Thr lie lie Phe His His He Leu Gin Lys 

35 " • <•" ■ 40 ' ' y -45 "/ 

He Leu Leu Leu Lys Asn Thr Leu Arg Asn Met Phe Tyr Gly Gin lie 

-;. 50 : ,55 •• • • ; ••• • - 60 "•• ; ^ : ' 

Ser Leu Gly Asn Ser Glu Leu Leu Phe Leu Leu Cys Arg lie Thr Met 

.-65' .\ ' : ■ 70 • "■ V-.... -r 75 ' " " : -' j "■ 80 



His Cys Xaa . , 



<2io> 106 i -.\ . v >:A ;j " •' ' '•■ 

<211> 45 

<212> PRT 

<213> Homo' sapiens- ' ■■ -• 

<220> 

<221> SITE ■"*.'•-' ■■ ; * ^»v" - o-/, 

<222> (45) C ^ 

<223> Xaa equals stop translation 

<400> 106 ■ '.' 

Met Arg Pro Asn Val Leu Gin Val Ala Phe Pro He Ser Thr His Arg 

" > /• :A 5-;- ;-v'- r " - ? 10 " ' - ' * ■ ' * ~ /-'-C ^fjj 

Cys Val Arg Pro Ser Cys Trp Leu Leu Phe lie Leu Phe Arg Leu Leu 
20 25 30 

Pro He Met He Ser Gin Pro Gly Cys Asn Ser Cys Xaa 
35 40 45 



<210> 107 

<211> 227 ; 
<212> PRT 

<213> Homo sapiens " 

' . * i ■ * * ■ "< " - 

<220> r y 

<221> SITE ' r - :: ' : - '''''' ' ' !3/ * ' 

<222> (125) 

<223> Xaa equals ..any of the : naturally occurring L-aminq r acids ' 
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<400> 107 

Met Gly Trp Thr Met Arg Leu Val Thr Ala Ala Leu Leu Leu Gly Leu 
1 5 10 15 

Met Met Val Val Thr Gly Asp Glu Asp Glu Asn Ser Pro Cys Ala His 

20 25 30 . . 

Glu Ala Leu Leu Asp Glu Asp Thr Leu Phe Cys Gin Gly Leu Glu Val 
35 40 45 

Phe Tyr Pro Glu Leu Gly Asn He Gly Cys Lys Val Val Pro Asp Cys 
50 55 60 

Asn Asn Tyr Arg Gin Lys lie Thr Ser Trp Met Glu Pro He Val Lys 
65 70 75 80 

Phe Pro Gly Ala Val Asp Gly Ala Thr Tyr He Leu Val Met Val Asp ' 
85 90 95 ) 

Pro Asp Ala Pro Ser Arg Ala Glu Pro Arg Gin Arg Phe Trp Arg His 
100 105 110 

Trp Leu Val Thr Asp He Lys Gly Ala Asp, Leu Lys Xaa Gly Lys lie 
115 120 125 

Gin Gly Gin Glu Leu Ser Ala Tyr Gin Ala Pro Ser Pro Pro Ala His 
130 135 140 

Ser Gly Phe His Arg Tyr Gin Phe Phe Val Tyr Leu Gin Glu Gly Lys 
145 150 155 : < 160 

•;, :. : . '„ j. u > 

Val He Ser Leu Leu Pro Lys Glu Asn Lys Thr Arg Gly. Ser Trp Lys 
165 170 175 

Met Asp Arg Phe Leu Asn Arg Phe His Leu Gly Glu Pro Glu Ala Ser 
180 185 190 , 

Thr Gin Phe Met Thr Gin Asn Tyr Gin Asp Ser Pro Thr Leu Gin Ala *""*" 
195 200 205 

Pro Arg Glu Arg Ala Ser Glu Pro Lys His Lys Asn Gin Ala Glu He % 
210 215 220 J 

Ala Ala Cys 
225 



<210> 108 
<211> 66 
<212> PRT 

<213> Homo sapiens . 

<220> : . '.]' 

<221> SITE . * 

<222> (66) 

<223> Xaa equals stop translation 

<40O> .108 . - >Vi i , . >. ' >. !?. 

Met Gly Ala Arg Tnr Pro His Trp Gly Gin Gly Gin Cys Trp Arg lie 
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1 5 10 15 

Leu lie Pro Phe Leu Leu Ser Phe Thr Phe Val Phe Asn Leu Gly Val 
20 25 30 

Arg Gly Glu Ala Leu Leu Gly Asn lie Ser Arg Ala Phe Leu His Leu 
35 40 45 

Pro Trp Phe Pro Ala Gin Pro Lys lie lie Trp Gin Pro Ser Gly Trp 
50 55 60 

Asn Xaa 

65 • - 

<210> 109 
<211> 209 

<212> PRT =■-' 
<213> Homo sapiens 

<400> 109 . r . v . / 

Met Glu Pro Leu Ala Ala Tyr Pro Leu Lys Cys Ser Gly Pro Arg Ala 
1 5 10 15 

Lys Val Phe Ala Val Leu Leu Ser lie Val Leu Cys Thr Val Thr Leu 
20 25 30 

Phe Leu Leu Gin Leu Lys Plie Leu Lys Pro Lys lie Asn Ser Phe Tyr 
35 40 4S 

Aia Phe Glu Val Lys Asp Ala Lys Gly Arg; Thr Val Ser Leu Glu Lys 
50 55 60 

Tyr Lys Gly Lys Val" Ser' teu ' Val Val* Asn Val Ala Ser Asp Cys Gin*: 
65 70 75 80 

Leu Thr Asp Arg Ash Tyr Leu. Gly Leu Lys Glu Leu His Lys Glu Phe 
85 90 95 

Gly Pro Ser His Phe Ser Val Leii Ala Phe Pro Cys Asn Gin Phe Gly 
100 105 110 

Glu S er Glu'* Pro ; 'Arg Pro S ef Lys Glu-; Val Glu, Ser Phe Al a Arg Lys 
115 120 5 125 

Asn Tyr Gly* Val Thr Phe Pro lie Phe His Lys He Lys lie Leu ; ; Gly 
130 ' 135 140 

Ser ; -Glu Gly Glu Pro Ala: Phe Arg Phe Leu Val Asp Ser Ser Lys Lys . 
145 isb r 155 160 

Glu Pro Arg Trp Ash Phe Trp LLys Tyr Leu Val Asn. Pro Glu Gly Gin 

■ •' 165 170 175 

Val Val Lys : . Phe Trp Arg Pro Glu. Glu Pro lie Glu Val He Arg Pro 
180 185 190 

Asp lie - Ala Ala. . Leu Val Arg Gin Val'- lie lie Lys Lys Lys Glu Asp 
195 200 205 
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Leu 



<210> 110 
<211> 215 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (102) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (105) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 110 

Met Gin He Leu Gly Val Val Xeu Thr Leu Leu Gly Trp Val Asn Gly 
1 5 10 15 

Leu Val Ser Cys Ala Leu Pro Met Trp Lys Val Thr Ala Phe He Gly 
20 .25 30 

Asn Ser He Val Val Ala Gin Val Val Trp Glu Gly Leu Trp Met Ser 
35 40 45 

Cys Val Val Gin Ser Thr Gly Gin Met Gin Cys Lys Val Tyr Asp Ser 
50 55 60 

Leu Leu Ala Leu Pro Gin Asp Leu Gin Ala Ala Arg Ala Leu Cys Val 
65 70 75 80 

He Ala Leu Leu Val Ala Leu Phe Gly Leu Leu Val Tyr Leu Ala Gly 
.85 90 95 

Ala Lys Cys Thr Thr Xaa Phe Tyr Xaa Lys Asp Ser Lys Ala Arg Leu , 
100 105 no ' 



Val Leu Thr Ser Gly He Val Phe Val He Ser Gly Val Leu Thr Leu 
115 120 125 

He Pro Val Cys Trp thr Ala JH is Ala lie He Arg Asp Phe Tyr Asn 
130 135 140 

Pro Leu Val Ala Glu Ala Gin Lys Arg Glu Leu Gly Ala Ser Leu Tyr 
145 : 150 i 55 160 

Leu Gly Trp Ala Ala Ser Gly Leu Leu Leu Leu Gly Gly Gly Leu Leu 
165 • - 170 175 

Cys Cys Thr Cys Pro Ser Gly Gly Ser Gin Gly Pro Ser His Tyr Met 
180 185 190 

Ala Arg Tyr £er Thr Ser Ala Pro Ala He Ser Arg Gly Pro Ser Glu 
195 200 205 



6 
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Tyr Pro Thr Lys Asn Tyr Val. 
210 215 - 



<210> 111 -. 

<211> 277 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (277) 

<223> Xaa equals stop translation v ., 
<400> 111 

Met Glu Ser Arg Met Trp Pro Ala Leu Leu Leu Ser His Leu Leu Pro 

i s io 15 . 

Leu Trp Pro Leu Leu Leu Leu Pro Leu Pro Pro . Pro Ala Gin Gly Ser 
20 ' 25 30 

Ser Ser Ser Pro Arg Thr Pro Pro Gly Pro Ala Arg Pro Pro Cys Ala 

- 25 ■" 40 " " 45" 

Arg Gly Gly Pro Ser Ala Pro Arg His Val Cys. Val Trp -Glu Arg. Ala 

50 • • V- 55 - • v r.. m j. 66 

Pro Pro Pro Ser Arg Ser Pro Arg Val, Pro Arg Ser . Arg:. 'Arg; Gin yal .-. 

65: - . i 70 r - '-IS ' ]l'r-\" : 80 

Leu Pro Gly Thr Ala Pro Pro Ala Thr Pro Ser Gly Phe Glu Glu Gly- 

• v,,; -o\ - A- 85 -v. : } -- ; 9Q'-. V • " ' 95r 

Pro Pro Ser Ser Gin Tyr Pro Trp Ala lie Val Trp Gly Pro Thr Val- < 

>Xi 100 ■' 'XQS" 110 .-V." 

Ser Arg Glu Asp Gly Gly Asp Pro Asn Ser Ala Asn Pro Gly PhevLeu— 
115 120 " 125 * 

Asp Tyr Gly Phe Ala Ala Pro His Gly Leu Ala Thr Pro His Pro Asn 

130 135 140 <c ^r ■ 

Ser Asp Ser Met Arg Gly Asp Gly Asp Gly Leu He Leu Gly. Glu -Ala 

145 150 155 ,. r ^w.^160 ".?c\ . 

Pro Ala Thr Leu Arg Ser Phe Leu Phe Gly Gly Arg Gly Glu Gly Val ii 

165 , 170 .'. .. v . 175 • ]).■■ 

Asp Pro Gin Leu Tyr Val Thr lie Thr He Ser He ile He Val Leu * 

180 ■ - 1B P. ■:-.'< •'■ :-: • ■ ?■?.? i^A ^ 

Val Ala Thr Gly Ile lie Phe Lys £he Cys Trp Asp Arg Ser ' Gin Lys 
195 200. 205 

Arg Arg Arg Pro Ser Gly Gin Gin Gly Ala Leu Arg Gin Glu Glu Ser 

210 . 215 220 T rl: >U.:> 

Gin Gin Pro Leu Thr Asp Leu Ser Pro Ala Gly Val Thr Val Leu Gly 
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225 230 235 



240 



Ala Phe Gly Asp Ser Pro Thr Pro Thr Pro Asp His Asp Glu Pro Ara 
245 250 255 

Gly Gly Pro Arg Pro Gly Met Pro His Pro Lys Gly Ala Pro Ala Phe 
260 265 270 

Gin Leu Asn Arg Xaa 
275 

<210> 112 

<211> 87 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE '£..; 
<222> (87) 

<223> Xaa equals stop translation 
<400> 112 

Met Arg Leu Val Thr Ala Ala Leu Leu Leu Gly Leu Met Met Val Val 
1 5 10 15 

Thr Gly Asp Glu 7 Asp. Glu Asn Ser Pro Cys Ala His Glu Ala Leu Leu 
20 25 30 

Asp Glu Asp'Thr : Leu Phe Cys Gin Gly Leu Glu Val Phe Tyr Pro Glu 
35 40 45 

Leu Gly Asn lie Gly Cy^ Lys \ vai Val Pro Asp Cys Asn Asn Tyr Arg 
50 55 60 

Gin Lys lie Thr Ser- Trp Met Glu : Ala Asp Ser Gin Val Pro Gly Gly 
65 "70 75 80 

Arg Gly Arg Arg Asn Leu Xaa . 

' • 85 



<210> 113 

<211> 29 * 
<212> PRT . 

<213> 'Homo sapiens ' *"" 

<400> 113 

Ala Ala Pro Asp Gly Gly Thr Met Ser Ser Ser Gly Gly Ala Pro Gly 
1 5 10 . 15 

Ala Ser Ala Ser Ser Ala Pro Pro Ala Gin Glu Glu Gly 
20 25 

<210> 114 
<211>191 
<212> PRT 
<213> Homo sapiens 
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<220> 

<221> SITE - 
<222> (12) 

<223> Xaa equals any of the naturally occurring L -amino acids 
<400> 114 

Arg Arg Arg Arg Asn Gin Asp Arg Pro Gin Leu Xaa Lys Lys Phe Cys 

i 5 io 15 

Glu Ala Ser Trp Arg Phe Leu Phe Tyr Leu Ser Ser Phe Val Gly Gly 

20 25 3o' , ' 

Leu Ser Val Leu Tyr His Glu Ser Trp Leu Trp Ala Pro Val Met Cys 

35 ..40 ; - ; ^ 45 . ' . :p ... .. 

Trp Asp Arg Tyr Pro Asn Gin Thr Leu Lys Pro Ser Leu Tyr Trp Trp 
50 55 60 

Tyr Leu Leu Glu Leu Gly Phe Tyr Leu Ser Leu Leu lie Arg Leu Pro 
65 70 ' 75 80 

Phe Asp Val Lys Arg Lys Asp Phe Lys Glu Gin Val lie His His Phe 
85 90 95 / 

Val Ala Val lie Leu Met Thr Phe Ser Tyr Ser Ala Asn Leu Leu Arg , 

ioo 105 noj;,;, 

lie Gly Ser Leu Val Leu Leu Leu His Asp Ser Ser ^Asp- Tyx* Leu Leu 
115 120 125 . . 

Glu Ala Cys Lys Met Val Asri Tyr Met- Gin ; Tyr ■ Qih Gin' 1 Val CyS Asp 
130, 135 140 

Al a Leu Phe.., Leu lie Phe Ser .Phe -Va 1 Phe Phe Ty r ; Thr ? Ar g Leu" Va 1 
145 Yi 150 155 : ; : 160 

Leu Phe Pro Thr , Gin lie Leu Tyr Thr Thr Tyr Tyr Glu Ser lie M Ser 
^165 ^ 170 : " 175 

V 1 Asn Arg Gly Pro Phe Phe Gly Tyr- Tyr Phe Phe Asn Gly Leu Leu 

. ' x 180 185 ; 190 'Yr. . Y'.'iiY- 

- <210> 115 , " f - r - ' y '' 

<211> 46 r . r 

<212> PRT . ^ iJL -.J,i' Yy'' \Y*h 

<213> r Homo sapiens'' ■ : s ■ " :1 "'•' { " : 

<220> , _ .-.„,.! 

<221> r :siTE .j.r J : ' ■ ■• " : ! ••" " 

<222> (12) u 

<223> Xaa equals any of the naturally occurring L-amino apids.. ...... 

<400> 115 

Arg Arg ; Arg Arg Asn Gin Asp Arg Pro Gin Leu Xaa Lys Lys Phe Cys; , 
1 5 10 IS;;:; - 

Glu Ala Ser Trp Arg Phe Leu Phe Tyr Leu Ser Ser Phe Val Gly Gly 
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20 25 



30 



Leu Ser Val Leu Tyr His Glu Ser Trp Leu Trp Ala Pro Val 
35 40 45 

<210> 116 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<400> 116 

Met Cys Trp Asp Arg Tyr Pro Asn Gin Thr Leu Lys Pro Ser Leu Tyr 

• 1 - • 5 , . 10 15 

Trp Trp Tyr Leu Leu Glu Leu Gly Phe Tyr Leu Ser Leu Leu lie Arg 

20 25 \ 30 - 

Leu Pro Phe Asp Val Lys Arg Lys Asp Phe Lys Glu Gin Val He His 
35 40 45 



<210> 117 , 
<211> 47 
<212> PRT 

<213> Homo ..sapiens. - . . ^. .. . - 

<400> 117 

H f s 6 Phe .yal.,Ala ( Val lie Leu Met Thr iPhe Ser Tyr -Ser. Ala Asn -Leu 
a ,5: 10.:; is : 

Leu Arg He Gly Ser Leu Val Leu Leu Leu His Asp Ser Ser Asp Tyr 

0;. 20 ^ 25 • 3a 

Leu Leu Glu Ala Cys Lys Met Val Asn Tyr Met Gin Tyr Gin Gin 
35 40 45 

<210> 118 
<211> 50 
<212> PRT 

<213> Homo sapiens .„ ^ . 

<400> 118 

Val Cys Asp Ala Leu Phe Leu lie Phe Ser Phe Val Phe Phe Tyr 1 Thr 
1 5 io 15 

Arg Leu Val Leu Phe Pro Thr Gin He Leu Tyr Thr Thr Tyr Tyr Glu 

20 25 30 i--- -~ 

Ser lie Ser Asn Arg Gly Pro Phe Phe Gly Tyr Tyr Phe Phe Asn Gly 
35 40 a* 



Leu "Leu 
50" 
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<210> 119 

<211> 43. L. : -:. 

<212> PRT 

<213> Homo sapiens 

<400> 119 ■ v% 

Lys Thr Tyr Val Leu Pro Ser Pro Gly Leu Ser lie Arg Pro Pro Gly 

: 1. -' ■ • ' 1 . ' 5 10 15 

Arg Glu Val Pro Gly Ser His Pro Phe Pro Ala Pro Ala Leu Glu Thr 
20 25 30 

Ala Ala Pro Arg Leu Leu Arg Asp Ser Asp Ser > 

. • . 35 40 '■■ ■' " • ' ; "V ■ ' ■ * 

<210*.:120 • 
<211> 345 " 
<212> PRT 
<213> Homo sapiens 

<220> 

<22X>„ SITE 
<222> (280) 

<223> Xaa equals any of che naturally occurring L- amino acids 
<400> 120 c Li" 

Lys Thr Tyr Val Leu Pro Ser Pro Gly Leu Ser lie Arg. Pro Pro Gly 

I-'.;. ,.*■- -5..-. ; itf-- --' - *'• ; v: "is 

Arg Glu Val Pro Gly Ser His Pro Phe Pro Ala Pro Ala Leu Glu- Thr - 

20 25' ' : " A \ ■"■ 30 * ' ? '""^ 

Ala Ala Pro Arg Leu Leu Arg Asp Ser Asp Ser Met Lys Ala Pro Gly 
35 40 45 

Arg Leu Val Leu lie lie Leu Cys Ser Val Val Phe Ser Ala Val Tvr" 

50 55 60 •;. ;■; ' . 

lie Leu Leu Cys Cys Trp Ala Gly Leu Pro Leu Cys Leu Ala Thr Cys <- 

65 ; . - 70 . 75; - ,,\: :.: 14$:^ 

Leu Asp His His Phe Pro Thr Gly Ser Arg Pro Thr Val Pro Qly Pro - 

-:.o:;c.U^ 4 :^ y*>:; 85: •"' -90 r " : - r : ' " 95 \ 

Leu His Phe' Ser Gly Tyr Ser Ser Val Pro Asp Gly Lys Pro Leu Val 
100 ? .105 no 

Arg Glu Pro Cys Arg Ser Cys Ala Val Val Ser Ser Ser Gly Gin Met 

; .- /:115 -.120 • • " 125 ' 

Leu Gly Ser Gly Leu ;Gly Ala Glu lie Asp Ser Ala Glu Cys Val Phe 

130 135 140 . ; ■ 

Arg Met Asn Gin Ala Pro Thr Val Gly Phe Glu Ala Asp Val Gly Gin 

145-- vVY : / V: : 150'- ' " 155 ! " - ■ V ' v 16Q ' 

Arg Ser Thr Leu: Arg Val Val ' Ser His Thr Ser Var feo Leu Leu Leu ^" *' 
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Arg Asn Tyr Ser His Tyr Phe Gin Lys Ala Arg Asp Thr Leu Tyr Met 
180 185 190 

Val Trp Gly Gin Gly Arg His Met Asp Arg Val Leu Gly Gly Arg Thr 
195 200 205 

Tyr Arg Thr Leu Leu Gin Leu Thr Arg Met Tyr Pro Gly Leu Gin Val 
210 215 220 

Tyr Thr Phe Thr Glu Arg Met Met Ala Tyr Cys Asp Gin lie Phe Gin 
225 230 235 240 

Asp Glu Thr Gly Lys Asn Arg Arg Gin Ser Gly Ser Phe Leu Ser Thr 
245 250 255 

Gly Trp Phe Thr Met lie Leu Ala Leu Glu Leu Cys Glu Glu lie Val 
250 265 270 

Val Tyr Gly Met Val Ser Asp.Xaa Tyr Cys Arg Glu Lys Ser His Pro 
275 280 285 

Ser Val Pro Tyr His Tyr Phe Glu Lys Gly Arg Leu Asp Glu Cys Gin 
290 295 300 

Met Tyr Leu Ala His Glu Gin Ala Pro Arg Ser Ala His Arg Phe lie 
305 310 315 320 

Thr Glu Lys Ala Val Phe Ser Arg Trp Ala Lys Lys Arg Pro lie Val 
325 330 335 

Phe Ala His Pro Ser Trp Arg Thr Glu 
340 345 

<210> 121 
<211> 966 

<212> DNA " . 
<213> Homo sapiens 

<400> lit & "' 

ACATGGTGTG GGGCCAGGGC AGGCACATGG ACCGGGTGCT CGGCGGCCGC ACCTACCGCA 60 

CGCTGCTGCA GCTCACCAGG ATGTACCCCG GCCTGCAGGT GTACACCTTC ACGGAGCGCA 120 

TGATGGCCTA C^CGACCAG ATCTTCCAGG AC GAG AC GGG CAAGAACCGG AGGCAGTCGG 180 

GCTCCTTCCT CAGCACCGGC TGGTTCACCA TGATCCTCGC GCTGGAGCTG TGTGAGGAGA 240 

TCGTGGTCTA TGGGATqGTC AGCGACACTA CTGCAGGGAG AAGAGCCACC CCTCAGTGCC 300 

TTACCACTAC. TTTGAQAAGG GCCGGCTAGA ; TGAGTGTCAG i ATGTACCTGG CACACGAGCA 360, 

GGCGCCCCGA AGCGCCCACC GCTTCATCAC TGAGAAGGCG GTCTTCTCCC GCTGGGCCAA 420 

GAAGAGGCCC ATCGTGTTCG CCCATCCGTC CTGGAGGACT GAGTAGCTTC CGTCGTCCTG 480 

CCAGCCGCCA TGCCGTTGCG AGGCCTCCGG ;G ATG TCC C AT CCCAAGCCAT CACACTCCAC 5 40 
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AAAAACATTT AATTTATGGT TCCTGCCCTC TGCCACGTGCl TGCGTGGACC TAAGGTTCTT 
CCCACCCATT CTGGCGACAC TTGGAGCCAT CTCAGGCCCC TCCACTCCCT GAGTAATTCA 
TGGCATTTGG GGGCTCACCC CACCTCCAGG TCTGTCAAGT GGCCTTTGTC CCTGGGGCTG 
ATGGCCCCCA ACTCACCAGC ATCATGACCT TGTGCCAGTC CTGGTCCTCC CTCCCXIAGCC 
GCCCCTACCA CCTTTTGGTG CCACACTTCT CAGGCTGGCC GCCCTGGTTG GGGCAGCCGA 
GAGCCTGGGG TTCATTGGTG AAGGGGCCTT GGAGTTGTGA CTGCCGGGGC CGTATCAGGA 
ACGTACGGGT AAACGTGTGT TTTCTGGAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 
AAAAAA 



<210> 122 ■ 

<21X> 185 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> SITE 
<222> (51) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (75) ■' ; - , "v . -L'\ • ;\- V ' \ V 

<223> 'Xaa equals any of the naturally occurring L-amino acids 

<220> • ' > -v . ; ■ ■ *./> : • 

<221> SITE 
<222> (100) 

<223> Xaa equals any of the naturally occurring L-amino acids 

■,■*•'■*•!" 

<220> 'I 
<221> SITE' r ' - 
<222> (103) -f -v-- t-" : 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220>i .:>*.. • : •: 1 *- : - f 

<221> SITE 
<222> (135) 

<223>. Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221>: SITE ■' 
<222> (160) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 
<222> (161) 

<223>. Xaa equals any of the naturally . occurring L-amino acids 



€00 
660 
720 
780 
840 
900 
960 
966 
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<400> 122 

Thr Arg Asn Lys lie Trp Ser .Ser Thr Arg Gly Gly Gly Arg Ser Arg 
15 10 15 

Thr Ser Gly Ser Pro Gly Leu Gin Glu Phe Gly Thr Arg Ser His Leu 
20 25 30 

Ala Ala Val His Met Ala Ala Trp Val Phe Pro Leu Leu Ser Val lie 
35 40 45 

His Thr Xaa Leu Pro Gin Ala Ser Pro Glu lie Trp Val. Thr Gin Ser 
50 55 60 

Glu Gly Gly Asp Gin Gly Val Ala Cys Glu Xaa Val Gly Gly Val Leu 
65 70 75 80 

Ser Thr Leu Asp Arg lie Glu Leu Cys Phe Leu Ser Asp Arg Ala Ser 
85 90 95 

Ser Gly Cys Xaa Asp Lys Xaa Pro Gin Thr Gly Val Leu Phe Leu Gly 
100 . 105 110 

Ala Gly lie Cys His Glu Gly Val Gly Arg Ala Gly Ser Ser Arg Ala 
115 120 125 

Leu Ser Pro Gly Pro Ala Xaa Ala Val Phe Pro Ser Phe Pro Cys Ala 
130 135 140 

Phe Pro Gly Pro Ser Cys Val Cys Leu Cys Pro Arg Leu Ser Trp Xaa 
145 150 155 160 

Xaa Tyr Arg Ser Gin Gly Pro Trp Ser Tyr Trp He Arg Ala Thr Leu 
165 170 175 ^ 

Met Ala Ser Cys His Cys Ser Tyr Leu 
180 185 



<210> 123 

<211> 53 

<212> PRT 

<213> Homo sapiens 

<400> 123 

Phe Leu- Gly Val Leu Val Ser lie He Met Leu Ser Pro Gly Val Glu 
1 5 10 15 

Ser Gin Leu Tyr Lys Leu Pro Trp Val Cys Glu Glu Gly Ala Gly He 
20 25 30 

Pro Thr Val Leu Gin Gly His He Asp Cys Gly Ser Leu Leu Gly Tyr 
35 40 45 

Arg Ala Val Tyr Arg 
50 



<210> 124 
<211> 58 
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<212> PRT 

<213> Homo sapiens 

<220> 

<22l> SITE v 
<222> (46) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<400> 124 

Pro Gly Ala Gly Arg Pro Lys Pro Gly Ala Ala Ala Met Gly Ala Cys 
1 5 • 10 15 

Leu Gly Ala Cys Ser Leu Leu Ser Cys Ala Ser Cys Leu Cys Gly Ser 
20 25 30 

' . • *■' * 

Ala Pro Cys lie Leu Cys Ser Cys Cys Pro Ala S«sr Arg Xaa Ser Thr 

35 40 45 

Val Ser Arg Leu lie Phe Thr Phe Phe Leu 
50 55 

<210> 125 * 

<211> 468 

<212>-PRT 

<2J.3> Homo sapiens 

<220> ." f 
<221> SITE 

<222> (46) ... . ; 

<223> Xaa equals any of the naturally occurring L-amino acids 

<220> ; ; . . , •.. .:. ■ ;, - ..;*< ; ;- 

<221> SITE 
<222> (155) 

<22 3> Xaa equals any of the naturally occurring L-amino acids , 
<400> 125 

Pro Gly Ala Gly Arg Pro Lys Pro Gly Ala Ala Ala Met Gly Ala Cys 

l " *- ' ' ~ s 1 io ' is 

Leu Gly Ala. Cys Ser Leu Leu. Ser Cys Ala Ser Cys Leu Cys Gly Ser 

' / ;v " 26 ' " • ' 25 " • "■ 30 

Ala Pro Cys lie Leu Cys Ser Cys Cys Pro- Ala Ser Arg -Xaa Ser Thr 

,! 35 40 . -45 * ■ 

Val Ser Arg Leu lie Phe Thr Phe Phe Leu Phe Leu Gly Val Leu Val 

50 '55 60 

Ser lie lie Met Leu Ser Pro Gly Val Glu Ser Gin Leu Tyr Lys Leu 

65 : ■ ip, . 75 : 80 

Pro Trp Val Cys Glu Glu Gly Ala Gly lie Pro Thr Val LeuGlri Gly 
B5 . - 90 95 

His He. Asp Cys Gly Ser Leu Leu Gly Tyr Arg Ala Val Tyr Arg Met 
100 105 110 
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Cys Phe Ala Thr Ala Ala Phe Phe Phe Phe Phe Thr Leu Leu Met Leu 
115 120 125 

Cys Val Ser Ser Ser Arg Asp Pro Arg Ala Ala He Gin Asn Gly Phe 
130 135 140 

Trp Phe Phe Lys Phe Leu He Leu Val Gly Xaa Thr Val Gly Ala Phe 
145 150 155 160 

Tyr He Pro Asp Gly Ser Phe Thr Asn He Trp Phe Tyr Phe Gly Val 
165 170 175 

Val Gly Ser Phe Leu Phe He Leu He Gin Leu Val Leu Leu He Asp 
180 185 190 

Phe Ala His Ser Trp Asn Gin Arg Trp Leu Gly Lys Ala Glu Glu Cys 
195 200 205 

Asp Ser Arg Ala Trp Tyr Ala Gly Leu Phe Phe Phe Thr Leu Leu Phe 
210 215 220 

Tyr Leu Leu Ser He Ala Ala* Val Ala Leu Met Phe Met Tyr Tyr Thr 
225 230 235 240 

Glu Pro Ser Gly Cys His Glu Gly Lys Val Phe He Ser Leu Asn Leu 
245 250 255 

Thr Phe Cys Val Cys Val Ser He Ala Ala Val Leu Pro Lys Val Gin 
260 265 270 

Asp Ala Gin Pro Asn Ser Gly Leu Leu Gin Ala Ser Val He Thr Leu 
275 280 285 

Tyr Thr Met Phe Val Thr Trp Ser Ala Leu Ser Ser He Pro Glu Gin 
290 295 300 

Lys Cys Asn Pro His Leu Pro Thr Glri Leu Gly Asn Glu Thr Val Val 
305 310 315 320 

Ala Gly Pro Glu Gly Tyr Glu Thr Gin Trp Trp Asp Ala Pro Ser He 
325 330 335 

Val Gly Leu He He Phe Leu Leu Cys Thr Leu Phe He Ser Leu Arg 
340 345 350 

Ser Ser Asp His Arg Gin Val J Asn Ser Leu Met Gin Thr Glu Glu Cys 
355 360 365 

Pro Pro Met Leu Asp Ala Thr Gin Gin Gin Gin Gin Gin Val Ala Ala 
370 375 380 

Cys Glu Gly Arg Ala Phe Asp Asn Glu Gin Asp Gly Val Thr Tyr Ser 
385 390 395 400 

Tyr Ser Phe Phe His Phe Cys^Leu Val Leu Ala Ser Leu His Val Met 
405 410 , 415 

Met Thr Leu Thr Asn Trp Tyr Lys Pro Gly Glu Thr Arg Lys Met He 
420 425 430 
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Ser Thr Trp Thr Ala Val Trp Val Lys Xle Cys Ala Ser Trp Ala Gly 
435 440 445 

Leu Leu Leu Tyr Leu Trp Thr Leu Val Ala Pro Leu Leu Leu Arg Asn 
450 455 460 

Arg Asp Phe Ser 
465 



<210> 126 
<211> 44 
<212> PRT 

<213> Homo sapiens 
<400> 126 

Arg Cys Ser Ser lie Phe Thr Prb Trp Lys Leu Thr Thr Leu Ser Ser 
1 5 10 is 

Phe Leu His His His Pro Gly Ala Gin Arg Ser Lys Leu Leu Ser lie 
20 25 30 

Phe Ser Pro Ser Pro Arg Thr Leu Thr Leu Tyr Arcr 
35 40 

<210> 127. .J ■;(-. 

<iii> i55 

<2 12> PRT 

<213> Homo sapiens 

<400> 127 

Arg Cys Ser Ser Xle Phe Thr Pro Trp Lys Leu Thr Thr Leu Ser Ser 
1 5 10 15 

Phe Leu His His His Pro Gly Ala Gin Arg Ser Lys Leu Leu Ser He 
20 25 30 

Phe Ser Pro Ser Pro Arg Thr. Leu Thr Leu Tyr Arg Met Gly Pro Ser 

35 ' 40 r - « * - 45' . -/ ■ 

Ser Cys Leu Leu Leu lie Leu He Pro Leu Leu Gin Leu He Asn Leu 
50 55 60 

Gly ser Thr Gin Cys Ser Leu Asp Ser Val Met Asp Lys Lys lie Lys 
65 70 75 80.: 

Asp Val Leu Asn Ser Leu Glu Tyr Ser Pro Ser Pro He Ser Lys Lys 
85 90 .95 

Leu Ser Cys Ala Ser Val Lys Ser Gin Gly Arg Pro Ser Ser Cys Pro 
100 105 no 

Ala Gly Met Ala Val Thr Gly Cys Ala Cys Gly Tyr Gly Cys Gly Ser 
115 120 125 

Trp Asp Val Gin Leu Glu Thr Thr Cys His Cys Gin Cys Ser Val Val 
130 135 140 
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Asp Trp Thr Thr Ala Arg Cys Cys His Leu Thr 
145 150 155 



<210> 128 
<211> 41 
<212> PRT 

<213> Homo sapiens 



<400> 128 

Ser Val Ser Thr Thr Arg Ser Phe Ser Val Asp Ser Ser Ala Lys Thr 
1 5 10 15 

Ala Ala Met Pro Val Thr Val Thr Arg Thr Thr He Thr Thr Thr Thr 
20 25 30 



Thr Ser Ser Ser Gly Leu Gly Ser Pro 




<210> 129 
<211> 17 
<212> PRT 

<213> Homo sapiens 



<400> 129 

Ser Thr Cys Val Ala Phe Ser Leu Val Ala Ser Val Gly Ala Trp Thr 
1 5 10 15 

Gly 



<210>:/130 
<211> 8 

<212> PRT , _ 
<213> Homo sapiens 

<400> 130 / 
Met Phe Thr Trp Cys Phe Cys Phe \ 

• 1 5 •• J 



<210> 131 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 131 

He Leu lie Val Glu Leu 
1 5 



<210> 132 . . 
<211> 22 
<212> PRT 

<213> Homo sapiens 
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<400> 132 

Phe Pro Leu Ser Trp Arg Asn Phe Pro He Thr Phe Ala Cys Tyr Ala 
1 5 10 15 

Ala Leu Phe cys Leu Ser 

-20 - - ' 



<210> 133 ■: 

<211> 12 

<212> PRT 

<213> Homo sapiens 

<40O> 133 

Ser He lie Tyr Pro Thr Thr Tyr Val Gin Phe Leu 
1 5 io 



<210> 134 
<211> 8 
<212> PRT 

<213> Homo sapiens-.' ■ ■ - ' 

<40G> 134 . 

Arg Asp His Ala lie Ala Ala Thr ! \-.vr- : " 

1 s . ■ 

<2io> lis'' ' ' - : ' . 

<211> 29 

<213>" Homo sapiens 

<4Q.0> -135 :,-.v • ..-.r \- "i;; v ■ ^ . TV'i 1 ' - '>•-"•-;■ 

Ala Tyr Ala Thr Glu Val Ala Trp Thr Arg Ala Arg Pro Gly Glu He 

1 5 . 10 • 15 

Thr Gly Tyr Met Ala Thr Val Pro 'Gly Leu Leu Lys Val ; 
20 25 

<210> 136 

<211> 12. r' - v'v-. ' V,.V V-:: i V-Ltf : '"' 

<212> PRT ' N , '* 

<213> Homo sapiens ... 

<40p> 136 i.;;" * 

Glu Thr Phe Val Ala Cys lie He Phe Ala Phe He 

1.-,,;; -.,V.:. ,v' -;.V5 ,-. 10 » ; - : ""' 

<210> S X3J X ,v. ; v.-j ' ? s'y yivt r-;"^ • ■ '" 

<211>~ 9 " (}'* r ' p.'..' 
<212> PRT 

<213>/ Homo .sapiens •'/*•" ' ' "•" 

<400> 137 

Ala ,,Leu : Glu.,Trp Cys , Val. Ala. Vai Tyr : • * ' ' "~ 

1 ■ 5-.v.. - • ■■ 
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<210> 138 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 138 

Cys Thr Asn Val Leu Pro lie Pro Phe Pro 
1 5 10 



<210> 139 
<211> 442 
<212> PRT 
<213> Homo sapiens 



<400> 139 

Gly Leu Asp Thr Gly Glu Met Ser Asn Ser Thr Ser Ser Leu Lys Arg 
1 5 10 is 

Gin Arg Leu Gly Ser Glu Arg Ala Ala Ser His Val Ala Gin Ala Asn 
20 25 30 

Leu Lys Leu Leu Asp Val Ser Lys He Phe Pro He Ala Glu He Ala 
35 40 45 

Glu Glu Ser Ser Pro Glu Val Val Pro Val Glu Leu Leu Cys Met Pro 

50 55 60 — - 

Ser Pro Ala Ser Gin Gly Asp Leu His Thr Lys Pro Leu Gly Thr Asp > 

65 70 75 .:.!- r.r.r . gO 

Asp Asp Phe Trp Gly Pro Thr Gly Pro Val Ala Thr Glu Val Val Asp 

v, ; . • . 85 > it.-". 90 . . * " - 95 ' 

Lys Glu Lys Asn Leu Tyr Arg Val His Phe Pro Val Ala Gly Ser Tyr 
100 105 110 

Arg Trp Pro Asn Thr Gly Leu Cys Phe Val Met Arg Glu Ala Val Thr 
115 120 125 

Val Glu He Glu Phe Cys Val Trp Asp Gin Phe Leu Gly Glu He Ain 
130 135 140 

Pro Gin His Ser Trp Met Val Ala Gly Pro Leu Leu Asp He Lys Ala 
145 150 155 • 160 

Glu Pro Gly Ala Val Glu Ala Val His Leu Pro His Phe Val Ala Leu 
165 170 175 

Gin Gly Gly His Val Asp Thr Ser Leu Phe Gin Val Ala His Phe Lys 
180 185 190 

Glu Glu Gly Met Leu Leu Glu Lys Pro Ala Arg Val Glu Leu His His 
195 200 " 205 

He Val Leu Glu Asn Pro Ser Phe Ser, Pro Leu Gly Val -Leu Leu LVs 
210 215 220 



r 
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Met He His Asn Ala Leu Arg Phe He Pro Val Thr Ser Val Val Leu 
225 230 235 240 

Leu Tyr His Arg Val His Pro Glu Glu Val Thr Phe His Leu Tyr Leu 
245 250 255 

He Pro Ser Asp Cys Ser He Arg Lys Glu Leu Glu Leu Cys Tyr Arg 
260 265 270. 

Ser Pro Gly Glu Asp Gin Leu Phe Ser Glu Phe Tyr Val Gly His Leii 
275 2B0 285 

Gly Ser Gly He Arg Leu Gin Val Lys Asp Lys Lys Asp Glu Thr Leu 
290 295 300 

• . . ■ * 

Val Trp Glu Ala Leu Val Lys Pro Gly Asp Leu Met Pro Ala Thr Thr 
305 310 315 320 

Leu He Pro Pro Ala Arg lie Ser Val Pro Ser Pro Leu Asp Ala Pro 
325 330 335 

Gin Leu Leu His Phe: Val Asp Gin Tyr Arg Glu Gin Leu lie Ala Arg 
340 345 350 

Val Thr Ser Val Glu Val Val Leu Asp Lys Leu His Gly Gin Val Leu 

355 - 360 365 .. • : , ... 

Ser Gin Glu Gin Tyr Glu Arg Val Leu Ala Glu Asn Thr Arg Pro Ser, 
370 375 380 

Gin Met Arg Lys Leu. Phe Ser Leu Ser Gin Ser Trp Asp Arg Lys Cys 
3B5 - 390 ' 395 40Q 

Lys Asp Gly Leu Tyr Gin Ala Leu Lys , Glu Thr His Pro His Ser Leu 

' " 405 410 • r " 415 

Trp . Asn Ser Gly Arg Arg Ala Ala Lys Arg 1 Asp Ser . Cys His Ser Ala ' 
" *20 425 430 

Ala Glu Val Ser Thr Leu Ala Leu Asp Pro 

L 435 - • :: 440 ' • " ,.' 

<210>. 140 • 

<21I> 64 

<212> PRT 

<213> Homo sapiens 

<400> 140 

Gly Leu Asp Thr Gly Glu Met Ser Asn Ser Tnr Ser Ser Leu Lys Arg ' v 

1 ;.y: : ' ' *' 5 ;" " {■ * io is 

Gin Arg Leu Gly Ser Glu Arg Ala Ala Ser His Val Ala Gin Ala Asn. : 
' 20 25 30 

Leu Lys Leu Leu Asp Val Ser Lys He Phe. Pro. He Ala Glu lie Ala 
' ' 35 40 45 
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<210> 141 

<211> 61 

<212> PRT 

<213> Homo sapiens 

<400> 141 

Ser Pro Ala Ser Gin Gly Asp Leu His Thr Lys Pro Leu Gly Thr Asp 
.1 5 10 15 

Asp Asp Phe Trp Gly Pro Thr Gly Pro Val Ala Thr Glu Val Val Asp / 

20 25 30 , £j 

Lys Glu Lys Asn Leu Tyr Arg Val His Phe Pro Val Ala Gly Ser Tyr 
35 40 45 

Arg Trp Pro Asn Thr Gly Leu Cys Phe Val Met Arg Glu 
50 55 60 

<210> 142 
<211> 63 
<212> PRT 

<2 13 > Homo sapiens _.. 
<400> 142 

Ala Val Thr Val Glu lie Glu Phe Cys Val Trp Asp Gin Phe Leu* Gly, 
1 5 10 15 

Glu lie Asn Pro Gin His Ser Trp Met Val Ala Gly Pro Leu Leu Asp 

20 25 " M " 30 

He Lys Ala- Glu Pro Gly Ala Val Glu Ala Vai His Leu Pro His Phe 
35 40 ' 45 

Val Ala Leu Gin Gly Gly His Val Asp Thr Ser Leu Phe Gin Val 
50 55 60 

<210> 143 ' '. • ' "~ 

<211> 65 
<212> PRT 
<213> Homo sapiens 

<400> 143 

Ala , His Phe Lys Glu Glu Gly Met Leu Leu Glu Lys Pro Ala Arg Val 
l ~r 5 10 15 

Glu Leu His His lie Val Leu Glu Asn Pro Ser Phe Ser Pro Leu Gly 
20 \ 25 30 

Val Leu Leu Lys Met He His Asn Ala Leu Arg Phe lie Pro Val Thr 
35 40 45 
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Ser Val Val Leu Leu Tyr His Arg Val His , Pro Glu Glu Val Thr Phe 
50 55 ' 60 

His 



<210> 144 
<211> 65. 
<212> PRT 
<213> Homo sapiens 

<4Q0> 144 

Leu Tyr Leu lie Pro Ser Asp Cys Ser lie Arg Lys Glu Leu Glu Leu 
1 5 10 15 

Cys Tyr Arg Ser Pro Gly Glu Asp Gin Leu Phe Ser Glu Phe Tyr Val 

• 20" • '25' ' 30 

Gly His Leu Gly Ser Gly He Arg Leu Gin Val Lys Asp Lys Lys Asp 
35 40 45 

Glu Thr Leu Val Trp Glu Ala Leu Val Lys Pro Gly Asp Leu Met Pro 
50 55 60 

Ala 
65 



<210> 145 

<211> 65: r • ; 

<212> PRT 

<213> Homo sapiens 

<400> 145 

Thr Thr Leu He Pro Pro Ala Arg He Ser Val Pro Ser Pro Leu Asp 
1 5 10 15 

Ala Pro Gin Leu Leu His Phe Val Asp Glri Tyr Arg Glu Gin Leu lie 
20 25 30 

Ala Arg Val Thr Ser Val Glu Val Val Leu Asp Lys Leu His Gly Gin 

35 " 40 ... 45. , ...'./.....' \ 

Val Leu Ser Gin Glu Gin Tyr blu Arg Val Leu Aia Glu Ash Thr Arg 

50 v 55 ; t . 60 • ... 

Pro 

65 



<210> 146 

<211> 59 •' .. • -• ~ ; 1 '■ 

<212> PRT 

<213> Homo sapiens 

<400>>146 

Ser Gin Met Arg Lys Leu Phe Ser Leu Ser Gin Ser Trp Asp Arg Lys 
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15 10 15 

Cys Lys Asp Gly Leu Tyr Gin Ala Leu Lys Glu Thr Kis Fro His Ser 
20 25 30 

Leu Trp Asn Ser Gly Arg Arg Ala Ala Lys Arg Asp Ser Cys His Ser 
35 40 45 

Ala Ala Glu Val Ser Thr Leu Ala Leu Asp Pro 
SO 55 

<210> 147 

<211> 18 

<212> PRT 

<213> Homo sapiens 

<400> 147 

Ser Glu Gin Leu Pro Thr lie Ala Gin lie His Pro Ala Glu Ala Met 

1 5 10 15 

Phe Leu 



<210> 148 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 148 

Tyr Ser Ser Pro Ala Cys Gin His Asp Gin Ala Pro Leu Leu Pro Leu ■ 

1 5 10 ;15 s . 

Asp Val Thr Asp 
20 



<210> 149 
<211> 85 

<212> PRT ( . 

<213> Homo sapiens j 

<400> 149 

Ala Pro. His Arg Ser Gly Ala Ala His Ser Ser Ala Arg Cys Gly Leu 

1 . - ;: ;.. 5 : 10 15 

Ser Ala Ala Glu Arg Pro Arg Gin Phe Arg Thr Lys Arg Cys Gly Gin 
20 25 30 

Ala Thr Gly Pro Ala Gly Asn He Met Ala Glu Lys Val Asn Asn Phe 
35 40 45 

Pro Pro Leu Pro Lys Phe He Pro Leu Lys Pro Cys Phe Tyr Gin Asp ■ 
50 .55 go , 

Phe Glu Ala Asp He Pro Pro Gin His Val Ser Met Thr Lys Arg Leu 
65 7 0 75 80 



(C) 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCI7US99/29950 

94 



Tyr Tyr Leu Trp Met 
85 



<210> 150 

<211> 20 ■■■ 

<212> PRT 

<213> Homo sapiens 

<400> 150 

Gly Ala Ala His Ser Ser Ala Arg Cys Gly Leu Ser Ala Ala Glu Arg 
15 10 15 

Pro Arg Gin Phe 



<210> 151 

<211> 23 

<212> PRT 

<213> Homo sapiens 

<400> 151 

Ala Thr Gly Pro Ala Gly Asn lie Met Ala Glu Lys Val Asn Asn Phe 
1 5 10 15 

Pro Pro Leu Pro Lys Phe lie 
20 



<210> 152 

<211> 13 

<212> PRT 

<213> Homo sapiens 

<400> 152 

He Pro Pro Gin His Val Ser Met Thr Lys Arg Leu Tyr 
1 5 10 



( ') <210> 153 

^ <211> 184 



<212> PRT. - t . . , • . - - 

.<213> Homo sapiens' : -/ " ' ! ' :v '- ' 

<400> 153 . : v \ ; .. .. 

His. His Gly Arg Glu Ser Glu Gin Leu Pro Thr lie Ala Gin lie, His 
1 5 10 15 

Pro Ala; Glu Ala Met Phe Leu Pro Arg Leu Arg Gly Arg Tyr Ser Ser 
20 25 30 

Pro Ala Cys Gin His Asp Gin Ala Pro Leu Leu Pro Leu Asp Val Thr 
35 40 45 

Asp .Ser Ser Phe Ser Phe Met Ala Phe Phe Phe ^hr. Phe Met Ala Gin 
50 55 60 

Leu Val lie Ser lie He Gin Ala Val diy lie Pro Gly Trp Gly Val 
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65 ™ 75 80 

Cys Gly Trp lie Ala Thr lie Ser Phe Phe Gly Thr Asn lie Giy ser 
85 90 95 

Ala Val Val Met Leu lie Pro Thr Val Met Phe Thr Val Met Ala Val 
100 105 no 

Phe Ser Phe lie Ala Leu Ser Met Val His Lys Phe Tyr Arg Gly Ser 
115 120 125 

Gly Gly Ser Phe Ser Lys Ala Gin Glu Glu Trp Thr Thr Gly Ala Trn 
130 135 14Q 

Lys Asn Pro His Val Gin Gin Ala Ala Gin Asn Ala Ala Met Gly Ala 
145 150 155 160 

Ala Gin Gly Ala Met Asn Gin Pro Gin Thr Gin Tyr Ser Ala Thr Pro 
165 170 175 

Asn Tyr Thr Tyr Ser Asn Glu Met 
180 



<210> 154 

<211> 6 

<212> PRT 

<213> Homo sapiens 

<400> 154 

Ala Arg Glu Ser Ser Asn 
1 5 



<210> 155 
<211> 120 
<212> PRT 
<213> Homo sapiens 

<400> 155 

Arg Asn Cys Thr Lys Ser Leu Asp His Pro Thr Ser Ala Cys Trp Leu 
15 10 is 

Phe Pro Asp Asn Gin Phe Gly Glu Ser Glu Pro Arg Pro Ser Lys Glu 
20 25 30 

Val Glu Ser Phe Ala Arg Lys Asn Tyr Gly Val Thr Phe Pro lie Phe 
35 40 45 

His Lys lie Lys lie Leu Gly Ser Glu Gly Glu Pro Ala Phe Arg Phe 
50 55 60 

Leu Val Asp Ser Ser Lys Lys Glu Pro Arg Trp Asn Phe Trp Lys Tyr 
65 70 75 - 80 

Leu Val Asn Pro Glu Gly Gin Val Val Lys Phe Trp Arg Pro Glu Glu 
B5 90 95 

Pro He Glu Val He Arg Pro Asp He Ala Ala Leu Val Arg Gin Val 
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100 105 110 

lie lie Lys Lys Lys Glu Asp Leu 
115 120 

<210> 156 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400>. 156 

Ala Cys Trp Leu Phe Pro Asp Asn Gin Phe Gly Glu Ser Glu Pro Arg 

1 5 , 10 _ - 15 v ,. 

Pro Ser Lys Glu Val Glu Ser Phe ' 
20 

<210> 157 

<211> 22 . 

<212> PRT 

<213> Homo sapiens 

<400> 157 

Glu Gly Glu Pro Ala Phe Arg Phe Leu Val Asp Ser Ser Lys Lys Glu . 

1 , ■ ,;. ... .... 5 : ;: . . . : - ,. 10 . . .... ' 

Pro Arg Trp Asn Phe Trp 

20 • ■ <■ . 

<210> 158 

<211>-20- ; v> .t-rj* • " ' " ' ; ? " 

<212> PRT 

<213> Homo sapiens 

<400> 158 

Lys Phe Trp Arg Pro Glu Glu Pro lie Glu Val lie Arg Pro Asp He 

1 5 10 15. f , 

Ala Ala Leu Val 1 

' < ' 20 . V 



• <210> 159 J ; ; . r . 

■ <2n> 48 v "'"" y ' 

<212> PRT 

<213> Homo sapiens 

i 

<4oo> 159 V' . . 

Val Leu Asn Gly Lys He Leu Val Asp lie Ser Asn Asn Leu Lys .lie 

Asn Gin Tyr Pro Glu Ser Asn Ala Glu Tyr Leii Ala His Leu Val Pro . 

20 25 30 T , ; - ; 

Gly Ala His Val Val Lys Ala Phe Asn Thr lie Ser Ala Trp Ala ' Leu ; ^ 

::\3S -If.-s -i -.l ..■■.*.-?■::.'.'■ ■•'"■40 • — ^ r - r ' " 45 r -*. ! " : ' 
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<210> 160 

<211> 47 

<212> PRT 

<213> Homo sapiens 

<400> 160 

Gin Ser Gly Ala Leu Asp Ala Ser Argr Gin Val Pha Val Cys Gly Asn 
1 5 10 : 15 

Asp Ser Lys Ala Lys Gin Arg Val Met Asp lie Val Arg Asn Leu Gly 
20 25 30 

Leu Thr Pro Met Asp Gin Gly Ser Leu Met Ala Ala Lys Glu lie ^ 
35 40 45 

<210> 161 

<211> 48 

<212> PRT 

<213> Homo sapiens 

<400> 161 >. 
Glu Lys Tyr Pro Leu Gin Leu Phe Pro Met Trp Arg Phe Pro Phe Tyr 
1 5 10 : 15 : 

Leu Ser Ala Val Leu Cys Val Phe Leu Phe Phe Tyr Cys Val He Arg 
20 25 30 

Asp Val He Tyr Pro Tyr Val Tyr Glu Lys Lys Asp Asn Thr Phe Arg 
35 40 45 



<210> 162 

<211> 10 

<212> PRT 

<213> Homo sapiens 

<400> 162 

Lys Lys Thr Asn Lys Thr Lys Thr Tyr Tyr 
1 5 10 



<210> 163 

<211>. 21 

<212>-PRT:'" 

<213> Homo sapiens 

<220> 

<221> SITE 

<222> (18) t " tr ^ - . 4 . . - 

<223> Xaa "equals any of the naturally occurring L-amind acids 
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<400> 163 

Arg Ala Pro Pro Ser Ser Val Tyr Gin Asn Gin Gin Ala Arg Ala' Gin 
15 io is vy; 

Leu Xaa Asp Phe Cys • 
20 



<210> 164 

<211> 38 

<212> ;PRT , 

<213> Homo sapiens 

<400> :164 ; =.r. \-| ■ • : ; . ■"»; • - ■ : - : :r > 

Thr Thx Cys Tyr Leu Asn Thr Tyr Met Phe Asn lie Asn Thr Tyr lie 

1 ■„ \ 5 ^ . : .. 10 ; 15 . 

Lys Phe Thr Cys lie Leu Asn Thr Tyr Val Lys Tyr lie Gin Cys lie 
20 25 30 

Tyr He Cys Thr Gin Tyr 
35 



<210> 16S 

<211>:4-24 " \:.- ; • - / - n T, 

<212> PRT^U .;. . 

<213> Homo sapiens 

<400> 165 

Cys Arg Asn Ser Ala Arg Ala Pro He Lys Asn Leu Asn Pro Leu Pro 

.tI-!-: -?.:;*.!■ £.¥.'■' m-M* -jS \ c* 1 ." ivZ :n>:.. litY. >X0- -.!.: J .'' a/C ^50 .v"'tA 

Thr Gin Lys His Cys Val Phe Leu 



<210> 166 

<211> 17 f 

<212> PRT -v.*;;,--, 

<213> Homo sapiens ; , -^U£~ 

<400> 166 - " ' " • 

Thr Arg; Pro Lys Lys Glu Ala Gly Arg He Ser Thr Val Glu sLeu 'diriV 

l ; : f - H vi"''rr« 5*2 ..! .•-...,/ 10 .;■■,•«. ? . ■ :'-.-k: 3,5 V *?\\.' 

Lys 



<210> 167 

<211> 13 . 

<212> PRT 

<213> Homo sapiens 

<400> 167 

His Glu Arg Arg His Glu Ala Ala Gly Pro Ala Ala Pro 

Ic »•.•-.!'■».:■:"';-." 5*:/: r-vV . V10v 
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<210> .168 
<211> 153 
<212> PRT 
<213> Homo sapiens 

<400> 168 

Met Val Pro Asn Gin Arg Pro Glu Pro Cys Ala Leu Pro His Ser Ser 
1 5 10 15 

Lys Leu Pro Lys Ser Lys Pro Pro His Asp His Thr Ser Cys Gly His 
20 25 30 

Ser Leu Cys Pro Cys Ala Ser Arg Thr Glu Ala Pro Gly Arg Pro Trp 
35 40 45 

Gly Leu Leu Cys Arg Leu His Leu His Gly Arg Thr Glu His Ser Val 

50 , 55 . 60 

Cys Val Ala Gly Gin Gly Ser Asp Ser Ala Lys .Ala Ala Ala His Pro 
65 70 75 80 

Ser Val Gin Gly Glu Trp Asn Pro His Ala Gly His Leu Pro Phe Leu 
85 90 95 

Pro Asp Pro Ser Leu Pro Leu His Val Leu Val Leu Trp Pro Pro Ala 
100 105 110 - 

Gly Thr Lys Pro Ala Pro Ser. Thr Leu Gin His Pro lie Leu Leu Gin 
115 120 125 



Arg Gly Gin Cys Leu Pro Arg Ser Ser Ser Asp Leu Leu Val Leu Ser 
130 135 140 

Ala Val Gin Glu Gly Ser Pro Ala Leu 
145 150 



<210> 169 

<211> 21 

<212> PRT 

<213> Homo sapiens 

<400> < 1*69...: «... — - : • — 

Cys Ala Leu Pro His Ser Ser Lys Leu Pro Lys Ser Lys Pro Pro His 
1 5 10 15 

Asp His Thr Ser Cys 
20 



<210> 170 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 170 ' ■• ' m • - — 

Glu Ala Pro Gly Arg Pro Trp Gly Leu Leu Cys Arg Leu His Leu His 
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1 . . 5 • . ' 10 15 



Gly Arg Thr Glu His Ser Val Cys 
20 

<210> 171 

•<2ii> 25. • 

<212> PRT 
<213> Homo sapiens 

<400> 171 

Gin Gly Ser Asp Ser Ala Lys Ala Ala Ala His Pro Ser Val Gin Gly 

1 • ' -;5 ■ 10 . 15 

Glu Trp Asn Pro His Ala Gly His. Leu 

• -20 ••• 25 ' ' • 

<210> 172/ ....... '.; \V' " * ' " ~ y " 

<211> 24 
<212> PRT 

<2 1 3 > ;Homo sapiens % ' '• 

<400> 172 

Ala Pro Ser Thr Leu Gin His Pro He Leu : L<eU Gln : Arg ' : Gly Gin* C^s 
1 5 10 15 

Leu, Pro: Arg Ser Ser; Ser ASp Leu : A *' ] 

20 .;• 

<210> 173 
<211> 11 
<212> PRT 
<213> Homo 

<400> 173 

Ser Val His Ala Val Leu Ala Thr Gly Ser Gly 
1 5 10 

<210> 174 
<211> 246 

<212> jjPRT - .; v' ::S '. ^ " \l'f -.:V o:. .: .-.V"; 

<213> Homo sapiens 

<400> 17,4 tv'.-oJ • - ; 'v7'"' v\:o ; ■■:[-:' I /•>•''■• ' \ 

Thr Arg Pro ; Val Ser Cys Leu Thr Ala Gly Val Leu Ash Pro Glu Leu 

1 5 . .. .. • 10 _ .. ....... .15 -. 

Gly Tyr Asp Ala . Leu Leu Val Gly Thr * Gin Thr Asn Leu Leu Ala Tyr 

20 25 . , 30 , ; -.. 

Asp Val Tyr Asn Asn Ser Asp Leu Phe Tyr Arg Glu Val Ala Asp Gly 
35 40 45 

Ala Asn Ala lie Val Leu Gly Thr Leu Gly Asp lie Ser Ser Pro Leu" 
50 55 60 



sapiens 




(C) 2003 Copyright Derwent Information Ltd. 



WO 00/35937 PCT/US99/29950 

101 



Ala He He Gly Gly Asn Cys Ala Leu Gin Gly Phe Asn His Glu Gly 
65 70 80 

Ser Asp Leu Phe Trp Thr Val Thr Gly Asp Asn Val Asn Ser Leu Ala 
85 90 95 

Leu Cys Asp Phe Asp Gly Asp Gly Lys Lys Glu Leu Leu Val Gly Ser 
100 105 no 

Glu Asp Phe Asp He Arg Val Phe Lys Glu Asp Glu He Val Ala Glu 
115 120 125 

Met Thr Glu Thr Glu He Val Thr Ser Leu Cys Pro Met Tyr Gly Ser 
130 135 140 

Arg Phe Gly Tyr Ala Leu Ser Asn Gly Thr Val Gly Val Tyr Asp Lys 
"5 150 155 160 

Thr Ser Arg Tyr Trp Arg He Lys Ser Lys Asn His Ala Met Ser He 
165 170 175 

His Val Phe Asp Leu Asn Ser Asp Gly Val Asn Glu Leu lie Thr Gly 
180 185 190 

Trp Sex Asn Gly Lys Val Asp Ala ,Arg Ser Asp Arg Thr Gly Glu Val 
195 . 200 205 

He Phe Lys Asp Asn Phe Ser Ser Ala. He Ala Gly Val Val Glu Gly 
-210 215 220 

Asp Tyr Arg Met Asp Gly His He Gin Leu He Cys Cys Ser Val Asp 
225 230 235 240 

Gly Glu Ser Lys Leu Gly 
245 



<210> 175 

<211> 52 

<212> PRT 

<213> Homo sapiens 

: • i 

<400> 175 

Thr Arg Pro Val Ser Cys Leu Thr Ala Gly Val Leu Asn Pro Glu Leu 

1 5 10 .. 15 

Gly Tyr Asp Ala Leu Leu Val Gly Thr Gin Thr Asn Leu Leu Ala Tyr 

20 . \ 25 ■ ■ 30- 

Asp Val Tyr Asn Asn Ser Asp Leu Phe Tyr Arg Glu Val Ala Asp Gly 

.35 . _„40___ : \ . 45. 

Ala Asn Ala lie 
50 



<210> 176 
<211> 53 



0 
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<212> PRT 

<213> Homo sapiens 

<400> 176 

Val Leu Gly Thr Leu Gly Asp lie Ser Ser Pro Leu Ala lie lie Gly 

1 •;• ;5 ." : ■ 10 ' . 15 : ~" 

Gly Asn Cys Ala Leu Gin Gly Phe Asn His Glu Gly Ser Asp Leu Phe 
20 25 30 

Trp Thr Val Thr Gly Asp A3n Val Asn Ser Leu Ala Leu Cys Asp Phe 
35 40 45 

Asp Gly Asp Gly Lys 
50 

<210> 177 
• <211> 54 • 
<212> PRT 

<213> Homo sapiens . 
<400> 177 

Lys Glu Leu Leu Val Gly Ser Glu Asp Phe Asp lie Arg Val Phe Lys 

1 : " 5 ' ' ;: V i0 ' : _■' 15 

Glu Asp Glu He Val Ala Glu Met Thr Glu Thr Glu lie Val Thr Ser 

20 25 ; '' ; 30 V: 

Leu Cys Pro Met Tyr Gly Ser Arg Phe Gly Tyr Ala Leu Ser Asn Gly 
35 40 45 

Thr Val Gly Val Tyr Asp 
50 

<210> 178 -C . - 

<211> 37 ; - . ; " 

<212> PRT 

<213> Homo sapiens 

<4o6> 178 ■ cV. '"■ ':' ! 

Lys Thr Ser Arg Tyr Trp Arg lie Lys Ser Lys Asn His Ala Met Ser 

' '-i' :■ S.-' - : io ' v: " : 11 ■ .15 r ' "*'" ; 

lie His Val Phe Asp Leu Asn Ser Asp Gly Val Asn Glu Leu lie Thr 

•• 20 -v? ■ - * v- ••• : ' : -25' ■ - •'• ' : } : ' r ' 3o' : ' •■; " rl 

Gly Trp Ser Asn Gly 

..• .35.-/: • v. ' • '•. :■>'■:■>" ' • • -r. ■ •• ry : :\ 

, <2ip>ki-792>.-M ; ■ v.. ./-v- .. ■■' ■ - t-.-V ■'■>'- 

<211> 50 
<212> PRT 

<213> Homo sapiens ' -.' 

<400> 179 

Lys - Val Asp Ala Arg Ser Asp Xrg' Thr Gly Glu Val lie Phe Lys' Asp " 
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15 10 " " 15 

Asn Phe Ser Ser Ala lie Ala Gly Val Val Glu Gly Asp Tyr Arg Met 
20 25 30 

Asp Gly His lie Gin Leu He Cys Cys Ser Val Asp Gly Glu Ser Lys 
35 40 45 

Leu Gly 
50 

<210> 180 
<2li>. 55 
<212> PRT 
<213> Homo sapiens 

<400> 180 

His Ala Ser Gly Arg Gly Ala Gly Gly Gly Gly Gly Gly Gly Gly Arg ^ 
1 5 10 15 

Asp Pro Ala Gly Gin Val Gly Thr Ala Arg Ser Gly Cys Gly Arg Cys 
20 25 30 

Arg Ala Gly Leu Gly Pro Pro Glu Pro Pro Ala Ser Ser Pro Pro Ser 
35 40 45 

Val Giy Arg Met Cys Aia Arg 
50 55 

<210> 181 
<211> 287 
<212> PRT 
<213> Homo sapiens 

<400> 181 

Thr Thr Ser Pro Ser Trp Ala Thr Ser Leu Leu Arg Gly Cys Gin Ala 
15 10 15 

Lys Gly Pro Thr Lys Ser Arg Leu Met Ser Ser Arg Gly Thr Glu Leu /-> 
20 25 30 1 } 

Arg Thr' Ala Ser Val Lys Leu Ala Lys Gly Ser Thr Ser Arg Glu Val 
35 40 45 

Pro* Arg Met Ser Ser Arg Ser Ala Met Gly Lys Ser Thr Thr Cys Ser 
.50 55 60 

Lys Asn Leu Trp Gly Ser Gly Ser Gin Arg Thr Gin Cys Arg Ala Ser 
65 70 75 80 

Gin Arg Arg Cys Arg Pro Gly Ser Gly Glu Pro Cys Leu Pro Ser Arg 
85 90 95 

Gin Pro Glu Cys Pro Pro Leu Gly Arg Val Phe Gly Arg Leu Cys Arg 
100 105 110 

Trp Gin Arg Gin Arg Phe His Glu Leu Gin Pro Ala Leu Arg Gin Gly 
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X15 120 125 

Cys Pro Thr Leu Lys Phe Lys Pro Lys Arg Ser Val Ala Ala Ala Ser ' 
130 135 140 

Glu Met Ser Thr Gin Gly Gin Glu His Asn Phe Trp Ala Trp Gin Asp 
145 , 150 155 160 

Ser Ser Leu Lys Pro He Asp Val Leu Arg Val Glu Pro Gin Lys Gin 
165 170 175 

Pro Leu Val Met Lys Gin Pro Glu Lys Val Val Ser Asp Val Gly Leu 
180 185 190 

Val Val Ser Arg Val Gin Leu Leu Gly Gin Ser Glu Lys Gly Leu Gly 
195 200 205 

Val Val Lys Glu Glu Trp Glu Phe Lys Asn Gly Leu Gly Val Arg Glu 
210 215 220 

He Val Leu Leu Glu Val Ala Val Gin Ala Thr Pro Arg Arg Ser Glu 
225 230 235 240 

Val Trp Asn Ala Thr Gly Cys Ala Asp Ala Gly Pro His His Asp His 
245 250 255 

His Pro Leu Ala Gly Ser Gly Pro Asn Gin Leu Ser Tyr lie Leu Gin 
260 265 ' . 270 

Gly Lys Leu Pro Leu Val Thr Ala Ala Ser Thr Ser Asn Asn Thr 
275 280 285 

<210> 3.82 
<211> 26 

<212> PRT .. \ 

<213> Homo sapiens 

<400> 182 

Leu Leu Arg Gly Cys Gin Ala Lys Gly Pro Thr Lys Ser Arg Leu Met 
1 5 10 15 

Ser Ser Arg Gly Thr Glu Leu Arg Thr Ala 
20 25 

<210> 183 " 

<211> 23 

<212> PRT 

<213> Homo sapiens 

<400> 183 

Met Gly Lys Ser Thr Thr Cys Ser Lys Asn Leu Trp Gly Ser Gly Ser 
1 5 10 " ' . 15 

Gin Arg Thr Gin Cys Arg Ala 
20 
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<210> 184 

<211> 26 

<212> PRT 

<213> Homo sapiens 

<400> 184 

Gly Ser Gly Glu Pro Cys Leu Pro Ser Arg Gin Pro Glu Cys Pro Pro 
15 10 15 

Leu Gly Arg Val Phe Gly Arg Leu Cys Arg 
20 25 

<210> 185 
<211> 24 

<212> PRT " — • . 

<2i3> Homo sapiens ^ 

<400> 185 

Pro Thr Leu Lys Phe Lys Pro Lys Arg Ser Val Ala Ala Ala Ser Glu 
1 5 !° 15 

Met Ser Thr Gin Gly Gin Glu His 
20 

<210> 186 

<211> 26 

<212> PRT 

<213> Homo sapiens 

<400> 186 

Trp Gin Asp Ser Ser Leu Lys Pro He Asp Val Leu Arg Val Glu Pro 
1 5 10 is 



Gin Lys Gin Pro Leu Val Met Lys Gin Pro 
20 25 



<210> 187 

<211> 23 

<212> PRT 

<213> Homo sapiens 



<400> 187 . 

Val Ala Val Gin Ala Thr Pro Arg Arg Ser Glu Val Trp Asn Ala Thr 
1 5 10 15 

Gly Cys Ala Asp Ala Gly Pro 
20 



<210> 188 
<211> 223 
<212> PRT 
<213> Homo sapiens 

<400> 188 

Asp Trp Leu Leu Ser Val Ser Phe Ala Ala Val Phe Phe Ser Val Ser 
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1 5 10 . 15., 

He Lys Gly Gly Arg Arg Ser lie Ser Phe Ser Val diy Ala Ser Ser 
20 25 30 

Val Val Gly Ser Gly Gly Ser Ser Asp Lys Gly Lys teu Ser Leu Gin 
35 40' 45 

Asp Val Ala Glu Leu He Arg Ala Arg Ala Cys Gin Arg Val Val Val 
50 55 60 

Met Val Gly Ala Gly He Ser Thr Pro Ser Gly lie Pro Asp Phe Arg 
65 70 75 80 

Ser Pro Gly Ser Gly Leu Tyr Ser Asn Leu Gin Gin Tyr Asp Leu Pro 

■ •:>-•■-•■ --85 90 1 95 ."■ 

Tyr Pro Glu Ala He Phe Glu Leu Pro Phe Phe Phe His Asn Pro Lys 

ioo 105 • ' '• " iid 

Pro Phe Phe Thr Leu Ala Lys Glu Leu Tyr Pro Gly Asn Tyr Lys Pro 
115 120 125 

Asn Val Thr His Tyr Phe Leu Arg Leu Leu His Asp Lys Gly teu Leu 

130 135" ■ 140 ^. 

Leu Arg Leu Tyr Thr Gin Asn lie Asp Gly Leu Glu Arg Gly Val Leu 

145 . , , i5o _ ; . .155, :;i6p: 

Pro Ser Pro Glu Val Val Leu Leu Ala Leu Arg Xia His Leu Gly Giy . 

165 ' 17 9, .-^h "3.V 

Gly Ser Asn Thr Ser Leu Trp Leu Glu Phe Gin Cys Arg Ala Ser Leu 
„ 180 185 190 

Pro Gin Ser Trp Leu Lys Leu Met Glu Pro Leu Pro Leu Pro Pro Ala 

195 200 205 ,\ '\ 

Gin Ser Ala Lys Asp Pro Ser Gin Gly Arg Thr Phe^Gly 'LW Tnr 
210 215 220 



<210> 189 
<211> 22 

' <212> PRT . > : >V } i'f- ■ ; > : *""\ .'/I;*'' ' : *''" ls -"'''' : ,- 

<213> Homo sapiens v ; 

<400> 189 

Gly Gly Arg Arg Ser He Ser Phe Ser Val Gly Ala Ser Ser Val , Val / 
1 5 10 

Gly Ser Gly Gly Ser Ser "-"• t, - ; "' : "' n 

20 . 



<210> 190 
<211> 23 

<212> ; >prt;-: .c.;v 

<213> Homo sapiens 
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<400> 190 

Lys Leu Ser Leu Gin Asp Val Ala Glu Leu lie Arg Ala Arg Ala Cys 
1.5 10 15 

Gin Arg Val Val Val Met Val 
20 



<210> 191 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 191 

Tyr Ser Asn Leu Gin Gin Tyr Asp Leu Pro Tyr Pro Glu Ala lie Phe 

1 5 10 15 C 

Glu Leu Pro Phe Phe Phe His Asn 
20 



> 



<210> 192 
<211> 24 

<2lS>PRT ' * " 

<213> Homo sapiens ' 

<4jpp>' 192'' " ' ' ' "" " r ." J : ' ! r 

Leu Tyr Pro Gly Asn Tyr Lys Pro Asn Val Thr His Tyr Phe Leu Arg 

,f. .J,- ... • .;.5. , ...... ,. .. 10; , t }. ■ -- ' • " 15--' 

Leu Leu His Asp Lys Gly Leu Leu 

,,L ??., ; - • - -r? > ■ - • > > • 

<210> 193 

<2xi>ii - ' ' % " * " ' < ' •< ■ 

<212> PRT 

<213> Homo sapiens , ; . 

<400> 193 / 
Leu Pro Ser Pro Glu Val Val Leu Leu Ala Leu Arg Ala His Leu Gly I 
15 10 15 



Gly Gly Ser Asn Thr Ser Leu Trp Leu Glu Phe 
20 25 



<210> 194 - . 

<2lii 128 1 

<212> PRT 

<213> Homo sapiens 

<400> 194 

Arg Asp Gly Arg Gin Gly Ser Pro Leu Pro Gly Leu His Arg Arg Cys 
15 10 15 

Glu Ala Arg His Cys Val Leu Trp Glu Pro Leu Pro Gin Arg Phe Leu 
20 25 30 ' 
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Leu His Val Val Asp Phe Pro Met Ala Asp Leu Leu Leu lie Leu Gly 
35 40 45 

Thr Ser Leu Glu Val Glu Pro Phe Ala Ser Leu Thr Glu Ala Val Ard 
50 55 60 ~ 

Ser Ser Val Pro Arg Leu Leu lie Asn Arg Asp Leu Val Gly Pro Leu 
65 70 75 80 

Ala Trp His Pro Arg Ser Arg Asp Val Ala Gin Leu Gly Asp Val Val 
85 90 95 

His Gly Val Glu Ser Leu Val Glu Leu Leu Gly Trp Thr Glu Glu Met 
100 105 no 

Arg Asp Leu Val Gin Arg Glu Thr Gly Lys Leu Asp Gly Pro Asp Lys 
115 120 125 



<210> 19* 
<211> 24 

<212> PRT v '■ .■ i **. " •■ ' 4 -> : -" -"i ~rrr 

<213> Homo sapiens 

<400> 195 ■>> •., :.v i s J- •* ■ r -., a •■■*[ 

Leu Pro Gly Leu -His Arg Arg Cys Glu Ala Arg His Cys Val Leu Trp 
1 5 10 15 

Glu Pro Leu Pro Gin .Arg Phe Leu 
20 



<210> 196 

<211>-2.5.:.,. . . • , - ... • 

<212> PRT r .- 

<213> Homo sapiens 

<400> 196 

Val Val Asp Phe Pro Met Ala Asp Leu Leu Leu lie Leu Gly Thr Ser 
1 5 10 15 

Leu Glu Val Glu Pro Phe Ala Ser Leu " ~' 

20 25 r 

<210> 197 a-,-: ,oo&> 

<211> 22 ... ' ■ • ':■ \\\ ■ -■ -V 

<212V"PRT.'' 

<213> Homo sapiens 

<400> 197 

Leu Val Gly Pro Leu Ala Trp His Pro Arg Ser Arg Asp Val Ala Gin 
1 5 10 15 

Leu Gly Asp Val Val His 
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<210> 138 

<211> 23 

<212> PRT 

<213> Homo sapiens 

<400> 198 

Val Glu Ser Leu Val Glu Leu Leu Gly Trp Thr Glu Glu Met Arg Asp 
1 5 10 15 

Leu Val Gin Arg Glu Thr Gly 
20 

<210> 199 

<211> 96 

<212> PRT 

<213> Homo sapiens 

<40O> 199 

lie Ser Val Ser Gly lie Pro Ala Ser Lys Leu Val Glu Ala His Gly 
15 10 15 

Thr Phe Ala Ser Ala Thr Cys Thr Val Cys Gin Arg Pro Phe Pro Gly 
20 25 30 

Glu Asp lie Arg Ala Asp Val Met Ala Asp Arg Val Pro Arg Cys Pro 

; . * 3.5 •■ -;J !■> --•> * ./* 40 v •< - - " 45 > ■ •- 

Val Cys Thr Gly Val Val Lys Pro Asp He Val Phe Phe Gly Ser Arg 

50 55 ? ■' • 60 

Cys Pro Arg Gly Ser Cys Cys Met Trp Leu He Ser Pro Trp Gin He 
65 70 75 80 

Cys Cys Ser Ser Leu Gly Pro Pro Trp Arg Trp Ser Leu Leu Pro Ala 
85 90 95 



<210> 200 - 

<211> 33 

<212> PRT 

<213> Homo sapiens 

<400> 200 

Glu Ala His Gly Thr Phe Ala Ser Ala Thr Cys Thr Val Cys Gin Arg 
15 10 15 

Pro Phe Pro Gly Glu Asp lie Arg Ala Asp Val Met Ala Asp Arg Val 
20 25 30 

Pro 



< > 
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<210> 201 
<211> 27 
<212>. PRT 

<213> Homo sapieris : 
<400> 201 

Phe Phe Gly Ser Arg Cys Pro Arg Gly Ser Cys Cys Met Trp Leu Hi 
15 10 15 

Ser Pro Trp Gin He Cys Cys Ser Ser Leu Gly 
20 25 



c 



C-i 



<210> 202 

<211> 184 

<212> PRT . 

<213> Homo sapiens 

<400> 202 ., 
Thr Arg Pro Leu Ser Pro Thr Phe Ser Lys Leu Trp Ala Ala Gly Val 
1 5 10 15 

Thr Val Cys Thr Asp Phe Ser Met Cys Val Cys Gly Cys Met Tyr Giu" 
20 25 30 

Cys Val: Cys Val Phe Val Cys Leu Cys lie Tyr Arg Gly Met Arg Val 
35 40 ( 45 

Pro Trp Val Cys Thr Leu- Asp- lie -Pro '--Leu^Tyr *Ile : 'Leu^'CysV Vai" r beu^ 
50 55 .60 

Thr Trp Thr His Ser Val Tyr Leu Tyr Cys Val Tyr Thr His Val Gin 

65 70 75 

Pro He Cys Pro Tyr He Gly Val Cys Val Tyr Tyr Val Cys Thr L r eu; 

.85 • 90 i -v.\- I \-. — .-§5 — 

Ser Thr Tyr Gly Cys Val Cys Val Pro Leu Ser Pro Tyr Leu Gly Glu 

100 x::?/ s--. ■• v 105 iio - r ;*' 4 - ' 

g Glu Asn Val Cys Val Cys Val Ser Met Tyr Gly Cys Val Asp lie . 

» 115 X r.\- • > 120 ;V "' 125 ~ * ' - r " ' ; 

>■■ :■■ ' • - ; • ■ 

Leu Cys Leu Tyr Leu Glu Cys Arg Tyr Met Asp Val His Val Leu Cys, \ 

130 ■ 135 - ! ' : -i ; 40- 7 ; : \- 

Val Cys Val Arg Thr His Thr Leu Pro Leu Cys Val Cys Ala Cys Val 
145 150 155 f 160 

Tyr Leu Val Cys Pro Cys He Gly Gly Val Cys Thr Leu Leu Val Tyf * . 

165 170 . ' . 175- ;y: : ;'^ 

Val Trp Gly Ser Thr Cys Ser Leu 
180 

• , , , c , - :.■ ;.J • * Vy^ ■ ."2 ^'\- -■ ! ; ' " 

<210> 203 

<2ii>, 55"; - • ' ' ' ." 4 -' v """ 



Arg 
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<212> PRT 

<213> Homo sapiens 
<40Q> 203 

Ala Ser Leu He Phe Ser Ser Pro Leu Ser Pro Leu Leu Thr Ser Pro 
1 5 10 15 

Ser Ser Ser He Cys Ser Val Arg Pro Leu Gly He Val Met He Thr 
20 25 30 

Cys Phe Mis Ser Arg Cys His Leu Lys Gin Arg Pro Ala Ser Pro Asn 
35 40 45 

Gly Val Phe Gin Gin Arg Ala 
50 55 

<210> 204 
<2H> 43 
<212> PRT 

<213> Homo sapiens 
<400> 204 

Ala His Leu Ser Pro Thr Ala Ala Leu His Val Ala Gin Gly Glu Ser 
1 5 10 15 

Leu Ser Thr, Asp Val Glu Cys Arg Val . Pro Gly Leu Met Leu Thr Leu 
20 25 30 

. Leu Leu Ala Val His Gin Gin He Leu Val Gly 
35 40 

<210> 205 
<211> 42 

<212> PRT , 
<213> Homo sapiens 

<400> 205 

Leu Pro Val Gin val Gly Trp Ser Leu Cys Asn Thr Asp Gly Pro Lys 
1 5 in 



15 



Leu Leiicys Gly Arg Gin Gly Leu Met Leu Leu Thr Gly His His Cys 
20 25 30 

Gin "Ala Ser Lys His Lys ; Ser Gin Gly Leu ~ " 

35 40 

<210> 206 
<211> 140 

<212> PRT " * 
<213> Homo sapiens 

<400> 206 

Ala Ser Leu, He Phe Ser Ser Pro Leu Ser Pro Leu Leu Thr Ser Pro 
15 10 is 

Ser Ser Ser He Cys Ser Val Arg Pro Leu Gly He Val Met lie Thr . 
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20 25 30 

Cys Phe His Ser Arg Cys His Leu Lys Glh Arg Pro Ala 'Ser Pro Asn 
35 40 45 

Gly Val Phe Glh Gin Arg Ala Ala His Leu Ser Pro Thr Ala Ala Leu 
50 55 60 

His Val Ala Gin Gly Glu Ser Leu Ser Thr Asp Val Glu Cys Arg Val 
65 70 75 80 

Pro Gly Leu Met Leu Thr Leu Leu Leu Ala Val His Gin Gin lie Leu 
85 90 95 

Val Gly Leu s Pro Val Gin, Val; Gly Trp Ser Leu Cys Asn Thr Asip Gly 
- - : 100 105 ? 110 

Pro Lys Leu Leu Cys Gly Arg > Glh Gly Leu Met Leu Leu' Thr ; GlV : His 
115 120 125 

His Cys Gin Ala Ser Lys His 1 Lys Ser Gin ; Gly Leu 
130 135 140 



<210> 207 

<211> 219 - 
<212> PRT '- • 

<213> Homo sapiens 

<220> /'* - 

<221> site . A , v - w v v • _-r' y : '"'-y * 

<222> (169) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE 

<222> (211);-; .- = ■ . .,- T-('t ' : A ' VV ■ ■ -"V /. -\A W V 

<223> Xaa equals any of the naturally occurring L-amino acids 

<400> 2G7 ■•'-■-'• r 
Val Glu Ala Glu Trp Leu Gin Asp Val Gly Leu Ser Thr Leu He Ser 
1 5 10 15 

Gly Asp Glu Glu Glu Asp Gly Lys Ala Leu Leu Ser Thr Leu Thr Arg 

20 - 25 30 J2. 

Thr Gin Ala Ala Ala Val Gin Lys Arg Tyr His Thr Tyr thr G In Thr % 
35 40 45 

Met ;Arg Lys Lys. Asp Lyso Gin C Ser lie 3trg : ~Asp *Val ^Arg' -fcsp* Tie * Phe 1 
50 ; 55 60 

Gly Val Ser Glu Ser :Prb:rPro/Arg-*A^^ 
€5 70 75 80 

Gin Leu Asp Gly Thr Lys /Glu Glu Arg Glu Leu l Pro Arg" Val • lie Lys 
85 90 95 

Thr Ser Gly Ser Met Pro Asp Asp Ala Ser Leu Asn Ser Tnr tHr'tSu" 1 ' 
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100 105 HO 

Ser Asp Ala Ser ; Gln Asp Lys Glu Gly Ser Phe Ala Val Pro Arg Ser 
115 120 125 

Asp Ser Val Ala lie Leu Glu Thr lie Pro Val Leu Pro Val His Ser 
130 135 140 

Asn Gly Ser Pro Glu Pro Gly Gin Pro Val Gin Asn Ala lie Ser Asp 
14 5 150 155 160 

Asp Asp Phe Leu Glu Lys Asn lie Xaa Pro Glu Ala Glu Glu Leu Ser 
165 170 175 

Phe Glu Val Ser Tyr Ser Glu Met Val Thr Glu Ala Leu Lys Arg Asn 
180 185 190 

Lys Leu Lys Lys Ser Glu lie Lys Lys Glu Asp Tyr Val Leu Thr Lys 
195 200 205 

Phe Asn Xaa Gin Lys Thr Arg Phe Gly Leu Thr 

210 , 215 ' 

I 

<210> 208 . . 

<211> 50 . 
<212> PRT 
<213> Homo sapiens 

<400> 208 

Va l Glu Ala Glu Trp Leu Gin Asp Val Gly Leu Ser Thr Leu lie Ser' ; 
1 5 10 15 

Gly Asp Glu Glu Glu Asp Gly Lys Ala Leu Leu Ser Thr Leu Thr Arg 
20 25 30 

Thr Gin Ala Ala Ala Val Gin Lys Arg Tyr His Thr Tyr Thr Gin Thr 

. m -35 _ , 40. ... , . 45 

Met Arg 

- . 5 ?i . ■. : .... . . • i ' • - ' 

<210> 209 

<211> 54 . 

<212> PRT 

<213> Homo sapiens 

<400> 209 

Lys, Lys , Asp . Lys Gin Ser lie Arg Asp Val Arg Asp lie Phe Gly Val ■ 
1 5 10 15 

Ser Glu Ser. Pro Pro Arg Asp .Thr, Cys Gly Asn His Thr Asn Gin Leu ' ; 

20 1 25 30 ' 

Asp Gly Thr Lys Glu Glu Arg Glu Leu Pro Arg Val lie Lys Thr Ser 
35 40 45 

Gly Ser Met Pro. Asp Asp - • . 
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50 



<210> 210 

<211> 52 

<212> PRT 

<213> Homo sapiens 

<400> 210 

Ala Ser Leu Asn Ser Thr Thr Leu Ser Asp Ala Ser Gin Asp Lys Glu 
1 5 10 15 

Gly Ser Phe Ala Val Pro Arg Ser Asp Ser Val Ala lie Leu Glu Thr 
20 25 30 

lie Pro Val Leu Pro Val His Ser Asn Gly Ser Pro Glu Pro Gly Gin 
35 40 45 

Pro Val Gin Asn 

50 . ~ 



<210> 211 ! 

<211> 63 

<212> PRT 

<213> Homo sapiens 

. <220> f- ' 
<221> SITE 
<222> (13) 

<223> Xaa equals any of the naturally occurring L-amino acids 
<220> 

<221> SITE "<'-"■ "'" r " ' "■' 

<222> (55) 

<223> Xaa eqxials any of the naturally occurring L-amino acids, - 
<400> 211 

Ala lie Ser Asp Asp Asp Phe Leu Glu Lys Asn lie Xaa Pro Glu Ala 
1 5 10 15 

Glu Glu Leu Ser Phe Glu Val Ser Tyr Ser Glu Met Val Thr Glu Ala 
20 25 30 - 

Leu Lys* Arg Asn Lys Leu Lys Lys Ser Glu lie Lys Lys Glu Asp -Tyr — 
35 40 45 

Val Leu Thr Lys Phe Asn Xaa Gin Lys Thr Arg Phe Gly Leu Thr 
50 55 _ f 60 

<210> 212 

<211> 32 

<212> PRT 

<213> Homo sapiens 

<400> 212 

Leu Ala Gin Thr Val Thr Asp Met Pro Leu Thr Gly Thr Asn His Asp .- : 
1 5 10 15 
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Arg Gin Gly His Leu Leu Arg Ser Gly Thr Thr Tyr Tyr Leu Leu Ala 
20 25 30 . 



<210> 213 

<211> 11 

<212> PRT 

<213> Homo sapiens 



<400> 213 

Leu Ser Phe Leu Glu Leu Asp Ser Glu Cys Ser 

IS io - 

c; 

<210> 214 
<211> 83 
<212> PRT 
<213> Homo sapiens 

<400> 214 

Trp Trp Ser Leu Glu Thr Arg Met Arg Thr Ala Arg Val Pro Met Arg 
15 10 15 

Pro Ser Trp Thr Arg Thr Pro Ser Phe Ala Arg Ala Leu Lys Phe Ser 

20 25 30.. . 

Thr Gin Ser Trp Gly Thr Leu Ala Ala Arg Leu Phe Leu He Val Thr. 
35 40 45 

Thr Thr Asp Arg Arg Ser Pro Pro Gly Trp Lys Pro He Val Lys Phe 
50 55 60 

Pro Gly 'Ala Val Asp Gly Ala ThrTyr Asn Pro Gly Asp Gly Gly Ser 
65 70 75 80 

Arg Cys Pro 



<210> 215 
<211> 20 

<212> PRT'"" - r 
<213> Homo sapiens 

<400> 215 

Met Arg Thr Ala Arg Val Pro Met Arg Pro Ser Trp Thr Arg Thr Pro 
1 5 10 is 

Ser Phe Ala Arg 
20 



<210> 216 
<211> 21 
<212> PRT 
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<213> Homo sapiens 
<400> 216 

Pro Gly Trp Lys Pro lie Val Lys Phe Pro Gly Ala Val Asp Gly Ala 

1 5 10 ' 15 •'• 

Thr Tyr Asn Pro Gly 

• 20 : 



<210> 217 
<211> 149 
<212> PRT 
<213> Homo sapiens 

<400> 217 

Ser Ser Ser Arg Gly Pro Trp Thr Ala Gin Pro lie lie Leu Val Met 
1 5 10 i5 

Val Asp Pro Asp Ala Pro Ser Arg Ala Glu Pro Arg Gin Arg Phe Trp 

-. . 20 2S' "'• ' "-«■ : 30 : 

Arg His Trp Leu Val Thr Asp lie Lys Gly Ala Asp Leu Lys Lys Gly 
35 40 45 

Lys He Gin Gly Gin Glu Leu Ser Ala Tyr Gin Ala Pro Ser Pro Pro 

50 55 60 _ 

Ala His Ser Gly Phe His Arg Tyr Gin Phe Phe Val Tyr Leu Gin csiu ' 

65 70 75 80 : v 

Gly Lys Val He Ser Leu Leu Pro Lys Glu Asn Lys Thr Arg Gly Ser 

■ _ . ss ^, f 90 . ^ < .. _ : 95 ,: -;^ r 

Trp Lys Met Asp Arg Phe Leu Asn Arg Phe His Leu Gly Glu Pro Giu 
100 105 no 

Ala Ser Thr Gin Phe Met Thr Gin Asn Tyr Gin Asp Ser Pro Thr Leu 
115 120 125 

Gin Ala Pro Arg Glu Arg Ala Ser Glu Pro Lys His Lys Asn Gin Ala ! 

130 135 140 V!:- 

Glu He Ala Ala Cys "v 
145 * 



<210> 218 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 21B 

Pro He lie Leu Val Met Val Asp Pro Asp Ala Pro Ser Arg Ala Glu 
1 5 10 15 

Pro Arg Gin Arg Phe Trp Arg His 
20 
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<210> 219 

<211> 23 

<212> PRT 

<213> Homo sapiens 

<400> 219 

Lys He Gin Gly Gin Glu Leu Ser Ala Tyr Gin Ala Pro Ser Pro Pro 
1 5 10 15 

Ala His Ser Gly Phe His Arg 
20 



<210> 220 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 220 

He Ser Leu Leu Pro Lys Glu Asn Lys Thr Arg Gly Ser Trp Lys Met 
1 5 10 15 

Asp Arg Phe Leu 
2 0 



<210> 221 

<211> 17 , ,. .... ....... 

<212> PRT " 

<213> Homo sapiens 

<400> 221 '* 

Gin Glu Leu Ser Ala Tyr Gin Ala Pro Ser Pro Pro Ala His Ser Gly 

1 5 . ■■: .10 15 

Phe 



<210>. 222 , .'"v 

<211> 8 . ) 

<212> PRT 
<213> Homo sapiens 

<400> 222 

Pro Glu Val Pro Met Gly Trp Thr 
15 



<210> 223 

<211> 86 

<212> PRT 

<213> Homo sapiens 

<400> 223 

Met Arg Leu Val Thr Ala Ala Leu Leu Leu Gly Leu Met Met Val Val 
1 5 10 is 
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Thr Gly Asp Glu Asp Glu Asn Ser Pro Cys Ala His Glu Ala Leu fceii 
20 - 25 ' - 30 ' 

Asp Glu Asp Thr Leu Phe Cys Gin Gly . Leu Glu Val Phe Tyr Pro Glu 

35 40 :*. ■ 45' '- s > 

i. - 

Leu Gly Asn lie Gly Cys Lys Val Val Pro Asp Cys Asn Ash Tyr Arg 
50 55 60 

Gin Lys lie Thr Ser Trp Met Glu Ala Asp Ser Gin Val Pro Gly <3ly 
65 70 75 ; 80 

Arg Gly Arg Arg Asn Leu 
85 



<210> -224 ■ . ■-■ 
<2Xt> 84 

<212> PRT "" -y- ■ 

< 2 13 >.. Homo sapiens 

<400> 224 

Pro lie Leu Trp Gly Asn Arg Val Pro Met Glu Pro Glh Lys Cys His 
1 5 10 15 

Pro _Ala Qly "Trp -His Gly Leu TGly TGlri "Glu Ala" Glu" Ala Gly* Asp* Gin ; 
20- 25 30 

Asp. ,Gly^ Arg /Trp . Arg Pro Gly Leu Pro Gin Arg " Lys Arg^^b- Prb^Aia 7 
35 40 45 ; ~ 

Gly. Ala? Gly , Gin Ala Trp. Leu 'Ser Cys His Arg His iiet Val Glu r Ar§ : ' 

■ f.:: 50 55 60 c 5 

Gly , Val Pro- Cys Pro; Pro Trp- Gly Gly Gly "Thr --Arg Ala lieu Val Tyr ^ 
65 v 70 75 80 

Ser Asp Ala , Gly, . \ r ' ■ • - " * ~- T'-' 

<21"0> 225 ' i ■- ' 

<211> 26 

' <212> - PRT'.- " ■ -' r V k'**} 

<213> Homo sapiens 

<400> 225 

Pro Met Glu Pro Gin Lys Cys His Pro Ala Gly Trp His Gly Lei Giy* 
1 5 .10 15 ;V 

Gin Glu Ala Glu Ala Gly Asp Gin Asp Gly 
20 25 



<210> 226 

<211> 28 

<212> PRT 

<213> Homo sapiens 
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<400> 226 

Ala Gly Ala Gly Gin Ala Trp Leu Ser Cys His Arg His Met Val Glu 
1 5 10 is 

Arg Gly Val Pro Cys Pro Pro Trp Gly Gly Gly Thr 
20 25 

<210> 227 
<211> 136 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> SITE 
<222> (3) 

<223> Xaa equals any of the naturally occurring L-amino acids ( 
<400> 227 

Ser Pro Xaa Thr His Val Gin Gly Gin Thr Gly Met Tyr Val lie Trp 
1 5 10 15 

Gly Leu Gly Gly Gly Leu Pro Arg Gly His Pro Pro Leu Leu Gly Pro 
20 25 30 

Pro Trp. Pro Asp Pro Phe Cys Gly Glu Thr Gly Cys Pro Trp Ser Leu 
35 40 45 

Arg Asn Ala,Thr_Arg Leu Val^Gly Met .Ala Trp .Gly- Arg Arg Gin Arg 
50 55 go 

Gln Glu .T hr Lys Met Ala.Qly Gly Gly , Gin Ala Tyr His Asn Gly Arg 
65 70 75 80 

Asp Leu Pro. Leu Gly Pro, Gly Arg Pro Gly: Ser Ala. Ala . Thr Gly He 
85 90 95 

Trp Trp Arg Gly Gly Tyr Pro Ala His Leu Gly Val Val Ala Pro Glu 
100 105 no 

Leu Leu Ser lie Gin Thr Leu Val Trp Gly Leu Gly Pro LeU Thr Gly ( 
115 120 125 

Asp Arg Ala Ser Val Gly Glu Phe 
130 135 

<210>^228 

<211> 25 

<212> PRT 

<213> Homo sapiens 

<400> 228 

Trp Gly Leu Gly Gly Gly Leu Pro Arg Gly His Pro Pro Leu Leu Gly 
1 5 10 is 

Pro Pro Trp Pro Asp Pro Phe Cys Gly 

20 25 . ... 
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<210> 229 

<211> 26 

<212> PRT 

<213> Homo sapiens 



<400> 229 _ '. » . 

14 Gin Arg Glh Glu Thr Lys Met Ala Gly Gly Gly Gin Ala Tyr His Asn 
1 5 10 15 

Gly Arg Aap Leu Pro Leu Gly Pro Gly Arg 

20 . 25 • : • 



<210> 230 

<211> 20 

<212> PRT 

<213> Homo, sapiens 



His Leu Gly Val Val Ala Pro Glu Leu Leu Ser lie Gin Thr Leu Val 

1 5 :r ' '• : V "10 . . is.,.' 

Trp Gly Leu Gly r O' ..'•* 
20 



v. " V u - 
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INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US99/29950 



BOX n. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of Inventions which are not so United as to form a single 
inventive concept under PCT Rule 13. 1. In order for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Group I. claim(s)l-i2. 14-16 and 21. in so far as they are drawn to polynucleotide of done HJUCQ90 having the 
nucleotide sequence of SEQ ID NO: U, gene, vector, host ceil, method of producing a protein and encoded protein 
having the amino acid sequence of SEQ ED NO:62. • 



Groups H-XLVII (2-47), each group consisting of claim(s)l-12. 14-16 and 21. drawn to the next forty six 
polynucleotides of distinct cDNA clones and encoded proteins listed in Table 1. pages 115-121. 
Groups XLVIII-XCiy (48-94), claims 13 and 23. in so far aa they are drawn to antibodies and binding compounds to 
one of the forty seven proteins listed In Table 1. 

Groups XCV-CXU (95-141). claim 17, In so far as & is drawn to a method of treating a medical condition comprising 
administering to a mammalian subject one of the forty seven proteins listed in Table I 

Groups CXm-CLXXXVm (142-188). claim 18. in so far as it is drawn to a method of diagnosing a pathological 
condition by determining the presence or absence of a mutation in one of the forty seven polynucleotides listed in Table 

Groups CLXXXDC-CCXXXV (189-235), claims 19 and 20. in so far as they are drawn to a method of diagnosing a 
pathological condition or a method for identifying a binding partner to one of the forty seven proteins listed in Table 1 
by binding assay. 



Groups CCXXXVI-CCLXXXH (236-282) . claim 22 , in so far as it is drawn to a method of identifying an activity in a 
biological assay using one of the forty seven polynucteotidea of distinct cDNA done* listed in Table I. 



The inventions listed as Groups I-CCLXXXII do not relate to a single inventive concept under PCT Rule' 13 1 because 
under PCT Rule 13.2. they lack the same or corresponding special technical features for the following reasons* Group' 
I corresponds to the first invention wherein the first product is the polynucleotide and the first method of using is the 
method of making the protein. Note there Li no method of making the polynucleotide. The invention also ir*hidcs the 
protein made. Each of groups H-XLVII does not share the same or corresponding special technical feature because 
each group is drawn to a different polynucleotide and encoded protein, and each of groups XLVIH-CCLXXXH does not 
share the same or corresponding special technical feature because each group is drawn to different compounds or 
methods of using the forty seven polynucleotides and encoded proteins. This Authority therefore considers that the 
several inventions do not share a special technical feature within the meaning of PCT Rule 13.2 and thus do hot relate 
to a single general inventive concept within the meaning of PCT Rule 13. t 
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